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Appendix Table A4-4 Yukon, High Price Case 


The numbers shown in every year for Comb. Turbines 
should intead be under Int. Combustion. 


Appendix Table A4-4, Northwest Territories 


The last 4 numbers in the Low Price Case in 1984 
should be changed to the corresponding numbers shown 
for the High Price Case. 


Appendix Table A4-4, British Columbia, Yukon and 
Northwest Territories 


(ie) The last four numbers in the Low Price Case in 
1984 should be changed to the corresponding 
numbers shown for the High Price Case; and 


a) In the High Price Case, for every year, the 
numbers shown for Comb. Turbines should read 
17220. (and mot’ 214.0). and for Int. Combustian 
should read) 269.09 (and not. 227 .0) except stor 
thesvear 2005 which ‘shoulid*read 29:7...0 


Appendix Table A7-12, Butanes Supply and Demand - 
Canada 


the supply Total and Potential Exports in ithe wow 


Price Case in the years 2000 to 2005 should read as 
follows: 


2000. 42001 2002. 20037 20G4me ace 
Supply Total 9.6 8.9 Be2 726 Wel: E 
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Foreword 


The National Energy Board (NEB) 
was created by an Act of Parliament 
in 1959. The Board’s regulatory 
powers under the National Energy 
Board Act include the licensing of 
the export of oil, gas and electricity, 
the issuance of certificates of public 
convenience and necessity for inter- 
provincial and international pipe- 
lines and international power lines 
and the setting of just and reasona- 
ble tolls for pipelines under federal 
jurisdiction. The Act also requires 
that the Board keep under review 
the outlook for Canadian supply of 
all major energy commodities, 
including electricity, oil and natural 
gas and their by-products, and the 
demand for Canadian energy in 
Canada and abroad. 


Since its inception the Board has 
prepared and maintained forecasts 
of energy supply and requirements 
and has from time to time published 
reports on them after obtaining the 
views of interested parties. The 
latest of these reports was issued in 
September 1984. It was prepared 
by Board staff without the involve- 
ment of Board members in a formal 
hearing process as had previously 


been the practice. In preparing the 
September 1984 report, Board staff 
took into account written submis- 
sions which had been submitted 
from interested parties in response 
to an open invitation made by the 
Board. 


Since September 1984 the outlook 
for energy markets has changed re- 
flecting changing perceptions of 
future energy prices, economic ac- 
tivity, and the availability of energy 
supplies. Government policies have 
also changed at both the federal 
and provincial levels in Canada, and 
in the United States, the major 
market for our exports of energy. In 
both countries, policy changes have 
tended to reduce the regulation of 
energy markets with potentially im- 
portant consequences for energy 
supply and demand. 


In light of these changes and the 
concomitant need to reappraise 
future prospects, the Board in 
March 1986 announced that its staff 
would update the September 1984 
report. The Board stressed that this 
updating would be separate and dis- 
tinct from any of the Board’s regula- 
tory proceedings. 


For this report, the consultation pro- 
cess has been simplified, the objec- 
tive being to benefit from the advice 
of interested parties at reduced cost 
to themselves and to the Board. AlI- 
though anyone wishing to submit in- 
formation was welcome to do so, 
the Board did not request formal 
submissions. Board staff prepared 
preliminary assumptions and re- 
sults; consulted with provincial 
governments, industry and other in- 
terested parties; and in light of 
these consultations finalized the 
projections. We want to thank all 
those who generously gave of their 
time and expertise to this endea- 
vour; their input was most useful. 


This report provides detailed infor- 
mation on the assumptions, meth- 
odology and results of the analysis 
of the supply and demand for 
energy in Canada. The interpreta- 
tions and conclusions presented 
are, of course, those of Board staff. 
Copies of this report or of a compan- 
ion Summary report can be obtained 
by contacting the Secretary of the 
Board at 473 Albert Street, Ottawa, 
Ontario, K1A OES. 
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Chapter 1 
Introduction 


There have been major develop- 
ments in energy markets since the 
publication of the Board report 
“Canadian Energy Supply and 
Demand 1983-2005”, September, 
1984 (the September 1984 Report). 
Oil prices have declined; they fell 
abruptly in the first half of 1986. U.S. 
natural gas markets remain soft: 
natural gas is selling in 1986 at 
prices much lower than many antic- 
ipated even a year ago. There has 
been substantial deregulation of oil 
and natural gas in Canada and gas 
in the U.S.A. Each of these develop- 
ments is potentially significant to 
future energy prices, economic per- 
formance and future energy 
demand and supply in Canada. 


The massive real oil price increases 
which occurred between 1973 and 
1980 caused sufficiently large re- 
ductions in world oil demand and in- 
creases in oil supply that the 1981 
price of S US 34 per barrel could not 
be sustained. 


On the demand side, the industrial- 
ized oil importing countries imple- 
mented conservation and substitu- 
tion programs. Energy-saving mea- 
sures and technologies were intro- 
duced. The composition of Gross 
Domestic Product (GDP) evolved 
toward less fossil fuel intensive ac- 
tivities. In sum, the demand for oil 
and other energy has been respond- 
ing to changes in price. 


The supply of oil on world markets 
has been influenced by the varied 
cost profiles, economic interests 
and market behaviour of producing 
countries. High prices during the 
1970s induced increased world 
Supply in a growing number of coun- 
tries for all forms of energy. 


As a result, international oil supply 
management by major producing 
countries has become very difficult. 
The burden of adjustment to falling 


prices has been shared unevenly 
among producing countries with dif- 
ferent interests and adaptability, 
creating difficult co-ordination and 
co-operation challenges for them. 
Oil prices fell abruptly in early 1986 
to a range of S US 10 to 16 (1986) 
per barrel. This experience raises 
major questions and uncertainties 
about the future behaviour of world 
oil prices. 


Since the early 1980s there has 
been surplus deliverability of natural 
gas in the United States which de- 
veloped largely as a result of the 
U.S. policy response to increasing 
oil prices and threats to security of 
supply in the 1970s. American 
policy encouraged the development 
of high cost domestic natural gas 
supply through regulated pricing, 
such that the blending of low priced 
“old” natural gas and high priced 
“new” gas yielded average prices 
significantly above those of earlier 
times. (“Old” gas is defined in U.S. 
legislation as gas discovered before 
1978.) The policy had the combined 
effect of reducing demand and in- 
creasing supply, resulting in a deli- 
verability surplus, the so-called “gas 
bubble”. 


Over the past decade, many indus- 
trial and utility energy consumers 
have installed dual fuel handling 
equipment, enabling them to switch 
between oil and natural gas on short 
notice, depending on relative prices. 
As oil prices fell in real terms be- 
tween 1981 and 1986, natural gas 
prices eventually had to fall, failing 
which natural gas would lose an im- 
portant share of its market. Competi- 
tion grew between oil and natural 
gas and within the natural gas indus- 
try for market share. A market for 
short term natural gas contracts has 
emerged in which prices are now 
very low by historical standards, re- 


flecting excess supply and competi- 
tion for markets. 


An important underlying issue in the 
United States is whether or not the 
current excess deliverability is 
masking a longer term shortage of 
domestic natural gas at “reasona- 
ble” prices. 


These considerations raise ques- 
tions and uncertainties about the tra- 
jectories of U.S. domestic supply, 
demand and prices of natural gas. 
These are important to Canada, be- 
cause U.S. gas prices will have 
major effects on Canadian natural 
gas prices, gas development pros- 
pects and exports. 


Public and industry perception of 
the energy problem changed with 
the increasing tendency toward 
excess supply and falling prices. 
Concern has been shifting from 
security of supply and price 
management to one of improving 
the efficiency of market mecha- 
nisms. In both Canada and the 
United States, governments have 
deregulated oil and are in the pro- 
cess of deregulating natural gas 
markets so that flexible pricing can 
balance supply and demand. 


These policy changes are very 
recent and it is too early in the life of 
these programs to assess. their 
impact on natural gas markets in 
both countries. However, the general 
implication is that natural gas prices 
should fluctuate as supply and 
demand conditions change. 


These regulatory changes affect the 
way in which we project Canadian 
oil and natural gas prices. Rather 
than projecting a framework of 
regulated prices determined by 
government policy, it is now neces- 
sary to consider how the market will 
determine oil and natural gas 
prices, and the relationship between 
them. 


The shifts in market conditions and 
regulatory arrangements create a 
climate of heightened uncertainty 
about the impact that current sur- 
pluses and reduced prices will have 
on future demand, supply and 
prices. 


Examples of demand-related uncer- 
tainty are the effects of reduced oil 
and gas prices on energy conserva- 
tion and efficiency of energy use. 
While very large oil price increases 
reduced demand for oil over the 
past decade, falling oil prices may 
not cause a symmetrical increase of 
oil demand in the future. Consumers 
and producers may be reluctant to 
increase thelr dependency on oil, 
given past experience. Permanent 
technical change has taken place 
and it may not pay to undo the con- 
servation measures which occurred 
in response to increasing oil prices. 


Price 1s not the only factor affecting 
demand. Technological change 
happens for many reasons, some 
being related to oil and other energy 
costs, others not. Technological 
change which moves. production 
from a basis of fossil fuel to electrici- 
ty reduces the demand for oil, quite 
apart from the influence of oil prices. 


All else equal, reduced oil prices 
reduce the oil import costs of net im- 
porting countries, increasing their 
national incomes, overall consump- 
tion and therefore demand for 
energy. This factor may cause some 
income-related increase in oil 
demand. There is much uncertainty 
about what change these factors 
will engender in demand for energy 
in general and oil in particular. 


On the supply side, there is uncer- 
tainty about the effects of reduced 
prices on reserves additions of oil 
and natural gas in non-OPEC coun- 
tries. The future of non-OPEC oil 
and gas supply will depend upon a 


delicate balance between the cost 
of discovering and producing new 
reserves, the prices investors 
expect to see in the market place, 
the confidence they have in future 
revenue estimates, and the capital 
they generate or may attract to 
make the investments to bring on 
new supply. For example, if invest- 
ment conditions were such that non- 
OPEC supply increased at a lower 
rate than demand, dependence on 
OPEC oily would, increasev unless 
competitive energy alternatives 
were available. 


In sum, the extent and timing of 
OPEC’s future control over supply is 
uncertain, yielding uncertainty 
about the levels at which oil prices 
could be sustained. 


These uncertainties of demand, 
supply and prices make it especially 
difficult at present to specify a 
single outlook for oil and gas prices 
and a concomitant reference case 
for energy supply and demand. To 
do so would imply that a reference 
case was more likely to occur than 
values within a range around it, and 
hence that its underlying assump- 
tions were more likely correct. We 
do not believe it reasonable to make 
this kind of statement given the cir- 
cumstances discussed above. 


Therefore, we have adopted an ap- 
proach in this report in which we 
specify a plausible range for world 
oil prices over the outlook period, 
and develop two scenarios for 
energy supply and demand corre- 
sponding to a lower and higher pro- 
jection of world oil prices. This is a 
different approach than that used in 
the September 1984 Report. At that 
time we focussed on a reference 
case and a plausible range around it. 


On a world scale Canada is a rela- 
tively small producer and consumer 
of oil. Therefore we assume that 


Canada will be a price taker on the 
world oil market, exporting and im- 
porting oil at world market prices. 
We assume continuation of the cur- 
rent policy whereby domestic oil 
prices are not regulated, and there 
are no export taxes, import duties or 
other charges of equivalent effect 
on crude oil or most internationally 
traded oil products. Therefore oil 
prices in Canada are the same as 
world oil prices, adjusted for trans- 
portation and quality differentials. 
The price of West Texas Intermedi- 
ate crude is the world oil reference 
price used to derive Canadian oll 
prices. 


Several basic choices have to be 
made about the way in which the 
world oil price outlook should be 
constructed and interpreted. Firstly, 
there is a question about how to 
handle short-term variability. One of 
the few near-certainties with regard 
to oil prices is that they will fluctuate 
over time - perhaps severely. The 
historical record is one of cycles 
which have irregular timing and 
shape. Therefore a smooth projec- 
tion will not replicate the probable 
year to year reality of oil price move- 
ments. Moreover, it is likely that for 
the most part consumers and 
producers react to broad protracted 
Changes in oil prices over a period 
of years. We cannot develop an 
accurate overview of short-term 
price fluctuations; however these 
fluctuations would not materially 
affect the long term outlook. There- 
fore we do not attempt to specify 
the precise pattern of oil price move- 
ments over time. 


Secondly, there are different ways 
of thinking about a plausible range 
for world oil prices. One is to attempt 
to determine extreme values, high 
and low, to which the price may 
fluctuate for a very short period of 
time. This approach is not very 


eee 


useful because the extreme points 
would not last for long enough to be 
meaningful and the range between 
them would be too large. 


The approach we have selected for 
this study is to define what may be 
described as lower and higher sus- 
tainable paths of oll prices. The fac- 
tors giving rise to either a lower ora 
higher sustainable price path are 
demand growth (which in_ turn 
depends on economic. variables 
and the efficiency of energy use), 
evolution and cost of non-OPEC 
supply, the market share falling to 
the middle-Eastern OPEC countries, 
and the consequent leverage they 
have to achieve price increases 
without substantially eroding their 
market share. Uncertainty about 
these factors means that there 
could be a wider band of sustainable 
price paths than the one we have 
adopted. 


The definition of the lower and 
higher price paths does not mean 
that oil prices will remain on either 
one of these paths year after year. 
The oil price will most likely fluctu- 
ate above or below each of these 
paths in any year, but it is not possi- 
ble to forecast these fluctuations. 
The meaning of these two scenarios 
is that each is a qualitatively dif- 
ferent long-term view emerging 
from different behavioural assump- 
tions sustaining either relatively 
lower or higher prices. Moreover, it 
is possible that the actual path 
could be a composite of the two pro- 
jections, for example close to the 
low path in the earlier years, drifting 
up over time toward the higher path 
by the end of the study period. 


Having established this range for 
world oil prices, the thrust of our 
study is to analyze what difference it 
would make to demand and supply 
for energy in Canada if experience 


validated either the higher or the 
lower price path. 


The lower and higher price paths de- 
veloped for oil have direct implica- 
tions for the price paths of natural 
gas, given the competition for 
market share between these fuels - 
especially in the United States. 


Defining the future relationship be- 
tween natural gas and oil prices is 
particularly difficult, as it partly 
depends on the prospects for U.S. 
gas supply. Past experience can 
provide little guidance on this issue; 
American gas prices have been 
regulated for more than thirty years. 
We assume that gas prices will 
track oil prices because of the 
extent of gas:oil competition in the 
U.S. industrial and utility markets. If 
gas supply in the United States de- 
CliNCGy at. Somes point. this. could 
result in gas prices rising relative to 
oil prices. However in this event, 
U.S. demand for imported oil could 
increase, exerting upward pressure 
on the world oil price, tending to re- 
store the gas: oil price relationship. 


The relationship between natural 
gas prices and oil prices is most im- 
portant to the Canadian gas indus- 
try. If oil prices were to remain very 
low and gas prices tracked oil 
prices for a prolonged period of 
time, there would be little incentive 
for Canadian producers to develop 
new gas supplies for export. 


Because of their direct and induced 
effects on export revenues and 
import costs, different oil prices 
have different implications for 
economic growth, and economic 
growth affects demand for energy. 
Therefore a _ different economic 
growth projection has been devel- 
oped for each of the low and high oil 
pice cases, 


The projected Canadian economic 
growth rate is higher for the low oil 


price case than it is for the high one. 
This implies that gains (losses) 
accruing to non-energy industries 
and employment from lower 
(higher) oil prices would outweigh 
the losses (gains) to the oil and gas 
related industries located mainly in 
the producing regions. The mecha- 
nism by which oil prices influence 
real income is that as the cost of 
energy falls (rises) relative to that of 
other goods and services, the real 
income available to consume them 
increases (decreases), causing con- 
comitant change in demand, pro- 
duction and investment. The 
change in demand occurs with re- 
spect to both domestic consumption 
and foreign demand for Canadian 
exports. For a net energy exporter 
such as Canada, the change in 
value of energy exports counteracts 
this mechanism, mitigating the in- 
crease (decrease) of economic 
growth resulting from falling (rising) 
energy prices. 


There are factors other than oil 
prices which determine economic 
growth; in our projections they are 
common to both oil price cases. Al- 
ternative assumptions for these fac- 
tors could yield different economic 
growth rates and levels of energy 
demand and supply than those pre- 
sented in this report. Therefore the 
two projections used in this report 
do not necessarily define the outer 
limits of energy demand or supply. 


Over the long run, Canadian supply 
of oil and natural gas will depend 
upon the relationship among market 
prices for oil and gas, government 
taxation and royalty policies and the 
costs of finding and producing new 
supplies. As prices and income 
affect energy demand and supply, 
we use our energy price and 
economic growth estimates to 
generate demand and _ supply 
profiles for energy in Canada. 


Since oil and natural gas prices are 
largely determined in the interna- 
tional marketplace, Canadian prices 
would not necessarily respond to 
imbalances between Canadian 
supply and demand, unless Govern- 
ment policy were to insulate the 
Canadian market from the interna- 
tional market. Therefore, depending 
upon price, there could be either 
excess demand for or excess 
supply of a particular Canadian 
energy resource. 


For each major energy form, our 
report shows a supply and demand 
balance covering the period 1985 to 
2005. A separate balance is shown 
for each of the low and high oil price 
cases. The supply profile shows 
what Canadian supply may be 
available every year, given relevant 
prices and physical factors, while 
the demand curve shows annual 
demand given the same prices and 
other determining factors. As long 
as the supply profile lies above the 
demand curve, this indicates a 
surplus. Where a “cross-over” 
occurs, Canadian supply becomes 
insufficient to meet demand. In the 
case of oil, the excess of demand 
over domestic supply would proba- 


bly be satisfied by increased im- 
ports (see Figure 1-1). 


In the case of gas, this adjustment 
mechanism may not be so readily 
available because the supply and 
transportation of natural gas may be 
more restricted than that of oil due 
to both physical and cost considera- 
tions. This implies that a deficiency 
of domestic gas supply would have 
to be overcome by substitution of oil 
(perhaps involving increased oil im- 
ports), domestically generated elec- 
tricity, use of coal or sufficient in- 
crease in gas prices to elicit more 


gas supply. 


We do not expect there to be signifi- 
cant excess demand for electricity 
in Canada because the utilities 
build capacity in anticipation of 
domestic demand, recovering their 
investments through provincially 
regulated electricity rates. Surplus 
electricity is made available for 
export at prices which are accept- 
able to buyers and sellers and 
whiet Satisty “regulatory 
requirements. 


The demand profile outlined in this 
report includes staff estimates of 
gas, oil and electricity exports likely 


Figure 1-1 
Illustration of a Supply/Demand Cross-Over 


Supply 


Energy 


Demand 


Cross-Over 


Sincere or Ona 
Adjustments 


Time 


to flow under existing Board authori- 
zations, and potential electricity ex- 
ports not yet authorized. The latter 
relates to a number of prospects 
which some utilities have under con- 
sideration to build capacity for firm 
power exports. Export estimates 
and supply/demand balances in 
this report are of Course indepen- 
dent of and without prejudice to 


Board consideration of future 
energy export or facilities 
applications. 


Report Outline 


Chapter 2 describes the energy 
price and economic growth as- 
sumptions underlying the ensuing 
demand and supply projections. 
Specifically, it explains the oil prices 
projected for the low and high oil 
price cases, the corresponding natu- 
ral gas prices, electricity prices and 
the economic growth assumptions 
specific to each case. 


Total end use energy demand is 
examined in Chapter 3 by consum- 
ing sector, by region of Canada and 
by fuel. Hydrocarbon demand for 
non-energy use (mainly petrochemi- 
cal feedstock) is also discussed. 
Fuels are needed to provide end use 
energy. (For example, electricity 
generated in thermal power plants 
requires coal, oil, natural gas or ura- 
nium for its production.) When these 
requirements are added to end use 
demand, the result is “primary 
energy demand”, also examined in 
Chapter 3. 


The report then examines on an indi- 
vidual commodity basis the ability 
of domestic energy sources to satis- 
fy projected domestic demand. 


Thus, Chapter 4 examines the impli- 
cations of the demand for electricity 
for generating capacity, electrical 
energy production by region, possi- 
ble surpluses available for export 


and primary energy used to gener- 
ate electricity. 


Chapter 5 discusses natural gas 
reserves, reserves additions and ul- 
timate potential from conventional 
areas, the frontier areas’ supply 
potential, exports and supply/de- 
mand balances. 


Chapter 6 examines crude oil 
supply, taking into account estab- 
lished reserves, reserves additions 
from enhanced oil recovery and drill- 
ing in conventional areas, synthetic 
crude and bitumen, pentanes plus 
and supply from frontier areas. Ex- 
ports and imports are examined 
along with the implications of 
domestic demand for refinery feed- 


stock requirements. Supply and 
demand balances are examined for 
light and heavy crude. The chapter 
concludes with comments on the 
implications for oil pipelines of pro- 
jected oil supply and demand. 


Chapter 7 examines the prospects 
for supply and demand of natural 
gas liquids, taking into account gas 
plants, refinery production, use of 
liquids in miscible flood projects 
and as fuels used in the production 
of synthetic crude oil, and supply/- 
demand balances. 


Chapter 8 discusses coal 
resources, reserves, production, ex- 
ports and imports. 


Chapter 9 draws together the 
sources and uses of primary energy, 
incorporating the primary demand, 
energy export and energy produc- 
tion projections of the preceding 
chapters. The chapter also provides 
an international perspective, show- 
ing Canada’s energy use compared 
with that of other countries. 


Chapter 10 sets out our major 


conclusions. 


Appendix 1 provides abbreviations 
of names and terms, conversion fac- 
tors and definitions. 


Appendices 2 to 8 provide support- 
ing data for Chapters 2 to 8 
respectively. 
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Chapter 2 


Energy Pricing and Macroeconomic Assumptions 


Changes in energy demand and 
supply will occur in response to 
changes in energy prices, economic 
activity, structural features of the 
economy and physical characteris- 
tics of energy supply. The purpose 
of this chapter is to lay out our 
energy price and macroeconomic 
growth assumptions, and to explain 
the factors underlying them. 


The pricing assumptions are central 
to the whole overview because the 
cost of energy affects total energy 
demand and supply. Changes in 
relative prices between energy 
forms affect the composition of 
energy demand between oil, gas, 
electricity and other sources of 
energy. Prices - actual and expected 
- are acritical determinant of energy 
supply through their influence on in- 
vestment in the energy supply 
industries. 


Because Canadian energy markets 
are very much exposed to interna- 
tional developments, the outlook for 
Canadian oil and natural gas prices 
depends mainly on that for world oil 
prices and U.S. natural gas prices. 
We develop our outlook for Canad- 
ian oil and gas prices beginning 
with consideration of world oil 
prices and U.S. natural gas prices. 


Electricity prices in Canada are 
largely determined by provincial 
regulation, which is generally based 
on the utilities’ cost of service. Utility 
tariffs are structured so that the 
prices charged to each consumer 
category collectively yield total 
revenue approximating the cost of 
service. Therefore we project elec- 
tricity prices based on an assess- 
ment of how cost of service and utili- 
ty tariff structures will change over 
time. 

Our discussion of oil, gas and elec- 
tricity price assumptions appears in 
Seeronsiy2a, 292 mand 2.3 
respectively. 


Assumptions about the structure 
and growth of economic activity are 
particularly important to energy 
demand projections because 
demand for energy is derived from 
the production and use of goods 
and services. Energy development, 
in turn, influences regional econom- 
ic growth. Structural features of the 
economy include developments in 
demographic and lifestyle factors, 
the mix of goods and services pro- 
duction and the kinds of goods pro- 
duced, and changes in production 
techniques. Structural factors in- 
fluence energy efficiency (energy 
input per unit of output) and the 
share of different energy sources in 
total energy use (for example the 
relative use of fossil fuel and elec- 
tricity in heavy industry). Our as- 
sumptions with respect to economic 
growth and its distribution between 
activities and regions are discussed 
in Section 2.4. 


2.1. World Oil Price Outlook 


The evolution of world oil prices will 
be determined by a number of fac- 
tors, including: 


- changes in world demand for oil; 


- price and availability of compet- 
ing fuels (a factor influencing 
demand for oil); 


- changes in world supply of oil, its 
geographic concentration and 
marginal supply cost; and 


- the extent to which the interna- 
tional supply of oil can be co- 
ordinated to control volume and 
therefore price on world markets. 


Each of these major factors is relat- 
ed to the others, and each may be 
seen as the top of a pyramid, under 
which lie numerous additional 
determining factors. These factors 
include technical change, growth of 
income and output, current oil 


prices and consumer attitudes, all of 
which influence demand for oil. Cur- 
rent and expected oil prices and in- 
dustry cash flow influence the 
amount and location of reserves ad- 
ditions and economic, technical and 
geological factors influence incre- 
mental supply costs. The foregoing 
factors and political circumstances 
will influence the potential effective- 
ness of international market 
co-ordination. 


Recent experience seems to have 
fundamentally altered perceptions 
about the feasible range of oil price 
behaviour. The price collapse of 
1986 was the outcome of a market 
situation in which it was increasingly 
difficult for the OPEC countries to in- 
fluence oil supply and price since 
oil prices peaked between 1980 
and 1981. 


Table 2-1 shows in a nutshell what 
happened. Nominal oil prices  in- 
creased from S$ US 21 per barrel in 
1979 to S US 34 per barrel or more 
in 1980 and 1981. Measured in 
1985 dollars (to compare real value 
on the U.S. market), the 1980 price 
was equivalent to S$ US 44 per 
barrel; by 1985 the oil price had de- 
clined to about $ US 28 per barrel, a 
real drop of 36 percent. This oc- 
curred mainly because world oil pro- 
ductive capacity exceeded demand. 


Between 1979 and 1985 there was 
a large drop of 10 million barrels per 
day in world production mainly due 
to a drop in the demand of OECD 
countries. (In OECD countries the 
use of oil per unit of Gross National 
Product fell by about 30 percent be- 
tween 1973 and 1985.) While 
demand was declining, non-OPEC 
non-centrally planned economies’ 
producers increased their share of 
world production from 28 percent in 
1979 to 42 percent in 1985; in re- 
sponse to the increasing prices of 


Table 2-1 


Petroleum Supply, Demand and Price in 1979 and 1985{/a] 


World Production 
OECD Demand 
OPEC Supply 
Arab OPEC Supply 
Non-Arab OPEC Supply 
Non-OPEC non-CPE Supply[b} 
Centrally Planned Economies(CPE) Supply 


OECD Demand Relative to Non-CPE Supply 
OPEC Market Share [c] 
Arab OPEC Market Share [c] 
Non-Arab OPEC Market Share [c] 
Non-OPEC non-CPE Market Share [c] 
CPE Demand Relative to CPE Supply 


Oil price $ US Nominal [d] 
Oil Price $ US 1985 [e] 


1979, 1985 


(Millions of barrels per day) 


63 53 
42 34 
31 16 
21 fe) 
10 ie 
18 23 
14 14 
(Percent) 
86 88 
49 30 
34 17 
16 13 
28 42 
89 89 
1980 1985 
(Dollars) 
7] 28 
44 28 


Note: All numbers on this table have been rounded. 

[a] Supply and demand data exclude natural gas liquids. 

[b] CPE countries include China, Eastern Europe and U.S.S.R. 
[c] “Market Share" means group share of world production. 

[d] Approximate average refinery acquisition cost. 

[e] 1980 value adjusted using U.S. GNE deflator. 


the 1970s they developed produc- 
tive capacity which was feasible to 
operate at the prevailing oil prices. 
As a result, OPEC output dropped 
from 31 million barrels per day in 
1979 to 16 million barrels per day in 
1985, a decline in its share of world 
production from 49 percent in 1979 
to 30 percent in 1985. 


The Arab OPEC group (especially 
Saudi Arabia) absorbed most of the 
impact of this declining market 
share. While the Arab OPEC share 
of the world market declined by 
17 percentage points between 
1979 and 1985, that of the non-Arab 
OPEC group declined by only 3 per- 
centage points. 


Given falling demand, excess 
Supply and many _ producers 
competing for a shrinking market, 
prices should have decreased, and 
they did. This decline was iess than 
it might have been because Saudi 
Arabia acted as a “swing producer”. 
It withheld its own supply from the 
market in order to moderate price 
adjustment, but was unsuccessful 
in encouraging other producers to 
do the same. By the end of 1985 
Saudi output had declined to about 
2.5 million barrels per day (com- 
pared with its OPEC quota of 4.5 
and its productive capacity of 
10 million barrels per day). Saudi 
Arabia decided that its solitary role 


as swing producer was untenable - 
it could no longer support a high 
world oil price at its own expense - 
so it increased supply and oil prices 
fell abruptly in early 1986 to a range 
of SUS 10 to 16 per barrel. 


OPREG’s: supply Managemen: 
became difficult in the face of falling 
volumes and prices for a number of 
reasons. 


@ Non-OPEC supply increased be- 
cause high prices induced major 
investments in exploration and 
development in a number of non- 
OPEC: :countries? Oneee Gevel- 
oped, for most of these reserves, 
the marginal production cost is 
well below recent oil prices. The 
new suppliers have an interest in 
producing their reserves in order 
to recover their investments, to 
reduce their dependence on ex- 
ternal supply and in some cases 
to earn badly needed foreign ex- 
change by oil import replacement 
and export marketing. 


e@ Within the OPEC group, non-Arab 
producers have production inter- 
ests similar to those of the non- 
OPEC producers: 


e Within the Arab OPEC group, 
given differences between coun- 
tries in the size of their reserves 
and annual productive capacity, 
there appears to be different per- 
spectives on supply and pricing 
strategy. Countries with smaller 
reserves or lower productive 
capacity and high revenue needs 
have an immediate interest in 
maximizing prices, while main- 
taining their output. Small 
changes in their individual out- 
puts would not have a major 
effect on world oil prices. Coun- 
tries with much larger reserves, 
high productive capacity and 
lower revenue needs have both 
more short term flexibility to 


absorb price and volume fluctua- 
tions, and an interest in maximiz- 
ing their /onger-term market 
share and unit revenues. One 
way of doing so is to drive high 
cost volumes off the market by in- 
creasing their production, thereby 
causing world oil prices to fall. 


It is far from clear how all of these di- 
vergent interests will be co- 
ordinated to develop some degree 
of producer agreement on supply 
and pricing strategy over time. 


The market experience of the past 
few years and the apparent difficul- 
ties of cohesive supply management 
lend support to a lower band of 
probable oil prices than most ob- 
servers considered likely in the ear- 
lier 1980s. 


As we explained in Chapter 1, given 
the uncertainty about the many fac- 
tors influencing world oil prices, it is 
appropriate to develop two price 
cases, one reflecting a combination 
of factors conducive to lower prices 
and the other to higher prices. 


The following assumptions are con- 
sistent with our lower oil price 
outlook. 


e@ Excess supply and flat demand 
in 1986 will at best allow for a 
weak OPEC agreement on export 
quotas for each member; there- 
fore prices will remain relatively 
low for the rest of the year, yield- 
ing a 1986 average price of 
about S$ US 14 per barrel. 


@ Moderate real economic growth 
occurs In major consuming coun- 
tries over the outlook period, but 
there is a low degree of respon- 
siveness in demand for oil; low 
prices and increasing incomes 
do not lure consumers back to 
considerably increased oil 
dependence for fear of future 
price effects. 


@ At prices around S US 18 (1986) 
per barrel, there continues to be 
economic incentive to implement 
additional conservation mea- 
sures, constraining both oil 
demand growth and the scope 
for sustained price increases 
above about S$ US 18 per barrel 
(1986). 


e@ With low demand growth, non- 
OPEC supply continues to satisfy 
over half of international demand, 
it being assumed in this scenario 
that sufficient non-OPEC supplies 
of oil, gas or alternative energy 
could be made available as 
needed over the long-term at oil 
equivalent prices of up to $ US 
18 (1986) per barrel. 


@ With relatively flat demand, weak 
prices and competitive energy 
supply alternatives, OPEC coun- 
tries are unable to exercise much 
discipline over supply. Price in- 
creases are constrained by 
market forces. If producers tried 
to increase cash flow by increas- 
ing volume beyond the market 
share available at the going price 
they would depress prices. Under 
the circumstances, appropriate 
quota balancing within the OPEC 
group is not easily manageable. 


The following assumptions are con- 
sistent with the higher oil price 
outlook. 


@ Low short-term oil prices stimu- 
late economic growth in major 
consuming countries. Income re- 
sponsiveness of demand for oil is 
higher than in the low price case. 
As oil prices increase the 
economic growth stimulus” of 
lower prices is dampened, but 
demand for oil remains relatively 
strong in response eto athe 
economic growth which does 
Occur. 


@ Non-OPEC supplies of oil, gas 
and alternative energy are more 
expensive and less abundant 
than presumed in the low price 
case. Furthermore, they dwindle 
more quickly than under the low 
price case due to investor pessi- 
mism and financing problems 
created by low prices in the mid- 
to-late 1980s. 


@ American natural gas prices in- 
crease as the U.S. gas deliverabil- 
ity surplus is worked off and new 
reserves become available, but 
at increasing marginal cost. 


@ Increasing demand, falling non- 


OPEC ‘supply, in. the late 
1980s/early 1990s and the 
higher cost of alternative energy 
provide a higher share of the 
world oil market to OPEC and 
fore room for “OPEC “lo ce= 
ordinate markets and influence 
prices. 


We have capped the price increase 
at S US 27 (1986) per barrel in the 
high price case largely because 
around this price - about $4.70 per 
gigajoule - energy resources other 
than OPEC oil should be available, 
constraining OPEC’s ability to sus- 
tain price levels much beyond this 
range. 


Table 2-2 shows our world oil price 
projections for the low and high oil 
price cases. 


Figure 2-1 compares this oil price 
outlook with historical experience 
and the projections made in the 
September 1984 Report. Figure 2-2 
shows other recent oil price outlooks 
prepared by major private and 
governmental forecasting groups. 
Most of them fall within our range of 
projected oil prices. 


In this report, the Canadian crude oil 
price is referenced directly to the 
world oil price projections of Table 
2-2. The domestic value of crude oil 


Figure 2-1 
World Oil Prices 


1986 $US Per Barrel 


Reference 
40 NEB 1984 ost" 
ox aati SO xs 
30 EL) frooc0005 Ft eG ee he le A 
~u™ 
Pn tO66:0 66:60:66" (6626: 
P LESTER 
pas ER ERE EE EERE 
ee ae ees 
Sais High Price Case 
10 NEB 1986 
Low Price Case 
0 
1970 1975 1980 1985 1990 1995 2000 2005 
Figure 2-2 


Comparison of World Oil Price Outlooks 


oe 1986 $US Per Barrel 


30 High Price Case 


os ~~ eae ee, 


25 
20 


10 
1990 


1995 


ye 


el 
ov 


Low Price Case 


2000 2005 


at Edmonton is the price of West 
Texas Intermediate crude oil at 
Chicago less the sum of U.S. import 
duty and transportation costs from 
Edmonton to Chicago. To derive 
Canadian product prices we add to 
the value of crude oil at Edmonton 
the sum of transportation costs of 
crude oil from Edmonton to the 


refineries, current refining costs and 
current domestic taxes.' Figure 2-3 
shows an example of retail product 
prices. 


2.2 Natural Gas Prices 


We mentioned in Chapter 1 that 
policy changes are being imple- 
mented in both Canada and the U.S. 


Table 2-2 
World Oil Price Outlook 


West Texas Intermediate Crude 


at Chicago 
Low Oil Price High Oil Price 
Case Case 


($ US 1986 per barrel) 


1986 14 16 
1987 14 17 
1990 16 22 
1995 18 27 
2005 18 PAE 


(Average annual growth rates - percent) 


1986-87 0 6.3 
1987-90 46 9.0 
1990-95 2.4 4.2 
1995-2005 0 0 


Note: All numbers on this table have been 
rounded. 


Source: Appendix Table A2-1 


to deregulate natural gas prices. 
They are also intended to stimulate 
market competition among produc- 
ers by facilitating their direct access 
to end users. These changes 
necessitate developing a framework 
within which to determine future gas 
price formation in a competitive 
market. We also mentioned that it 
was reasonable to expect American 
natural gas prices to be competitive 
with oil prices. 


The framework we have adopted 
derives from two propositions: 


The first is that, but for transportation 
cost differentials, Canadian and U.S. 
gas prices should be similar. We are 


1. All crude oil supplies to the Atlantic 
region are imported. Therefore the Atlan- 
tic region crude oil price is based on the 
average cost of crude oil imports. Refin- 
ing costs and local taxes are added to 
derive product prices. 
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assuming that in both countries, 
energy policy objectives are to have 
flexible and competitive markets 
and prices. There are strong link- 
ages between Canadian and U.S. 
gas markets. Canada exports over 
30 percent of its gas production to 
the U.S. and the U.S. permits gas ex- 
ports to Canada. Established 
Canadian regulatory policy requires 
that Americans pay no less for 
Canadian gas than do Canadians. 
Canadian and American firms com- 
pete in similar petrochemical pro- 
ducts for which gas feedstock is a 
high proportion of product cost. For 
all of these reasons, we judge it rea- 
sonable to assume that the US. 
market will be the gas price leader 
and U.S. gas prices will be quickly 
transmitted to Canada by a combi- 
nation of competitive and regulatory 
pressures. For example, if Canadian 
gas prices exceeded those in the 
U.S., Canadian gas and petrochemi- 
cals could lose markets, and there 
would be policy obstacles to export- 
ing gas at prices below what Canad- 
ians pay for comparable service. 


These factors would tend to bring 
Canadian and American wholesale 
gas prices to equality. 


[hus the key to determining the 
time profile for gas prices in Canada 
is the profile of natural gas prices in 
the United States. 


The second proposition underlying 
our framework of natural gas price 
formation is that natural gas prices 
in the U.S. will essentially track the 
price for heavy fuel oil. 


This proposition in turn derives from 
an assessment of the way in which 
energy market competition evolves. 
There are alternative ways in which 
this competition may occur, and 
natural gas prices will be different 
depending on what specific kind of 
competition develops. The main 
issues are: 


@ whether or not different catego- 
ries of consumers will pay dif- 
ferent wholesale prices for natural 
gas as a commodity - that is, 
price differences beyond those 
justified by transportation cost 


Figure 2-3 
Average Retail Energy Prices, Canada 
Low Price Case 
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differences resulting from dif- 
fering distances from the supply 
source or differing pipeline 
capacity utilization; and, 


@ whether natural gas prices are 
likely to track oil prices over the 
period of our analysis. 


The reason why there may be scope 
for differential gas commodity pric- 
ing between categories of consum- 
ers is that, on the whole, residential 
and small commercial or industrial 
consumers (the “core market”) 
have more expensive alternatives 
and less supply switching flexibility 
than do the major industry and utility 
users. For the core market, energy 
alternatives to natural gas are gener- 
ally light fuel oil or electricity, both 
of which are costlier than heavy fuel 
oil. For major industrial and_ utility 
users, the main alternative to natural 
gas is heavy fuel oil and many of 
them are equipped to switch rapidly 
between natural gas and heavy fuel 
oil, depending on which is cheaper. 
Generally, core market consumers 
do not have the equipment on hand 
to rapidly switch between gas, oil 
and electricity. 


Because the value of gas is higher 
to the core market than it is to the 
major industry/utility market, it 
would be tempting for suppliers to 
differentiate the price of gas be- 
tween these markets, charging 
higher prices to the core market and 
lower ones to the major industry/u- 
tility market. The question is whether 
in practice they would be able to do 
so. They would not if there were suf- 
ficient competition between supp- 
liers (including producers, pipelines 
and distribution networks) or, in lieu 
of sufficient competition, if selective 
regulation occurred to prevent 
those segments of the supply chain 
which had a degree of monopoly 
power from practicing price dif- 


ferentiation. Price differentiation is 
more likely to occur when local 
distribution utilities have no incen- 
tive to economize on gas acquisition 
costs, when they have little flexibility 
to alter their supply arrangements 
with pipeline companies and when 
there is minimal risk that their cus- 
tomers will by-pass them to obtain 
gas directly from suppliers. Price dif- 
ferentiation is less likely to occur 
under circumstances opposite to 
the ones just described. 


In a “price differentiation” Scenario 
the core market would pay gas 
prices related to light fuel oil, and 
the major industry/utility market 
would pay prices related to heavy 
fuel oil. 


The gas price which emerges from 
a “no differentiation” scenario is one 
in which all consumers including 
distribution Companies serving the 
core market pay gas prices directly 
related to the cost of heavy fuel oil. 
Gas producers and pipelines com- 
pete for the major industry/utility 
market by delivering gas at burner 
tip prices competitive with the price 
of heavy fuel oil. (In fact, very large 
volumes of gas are now subject to 
this kind of competitive pricing in 
the U.S.). 


Since it is very early in the life of the 
new regulatory arrangements in 
both Canada and the U.S., it is hard 
to foretell which of these scenarios 
will come to pass. The most likely 
scenario for the near future may be 
an amalgam of both situations. Be- 
cause the U.S. has a much larger 
gas market with more scope for 
producer and pipeline competition 
than does Canada, it is conceivable 
that the U.S. market would tend 
more toward the “no differentiation” 
situation than would Canada’s. How- 
ever, in both countries it is likely that 
regulatory effort will be required to 
achieve “no differentiation”. 


Since it is the intent of government 
policy in both countries to have 
competitive gas markets, and since 
one result of competition is to have 
uniform prices for the same product 
to all users in the same place, we 
are adopting the “no differentiation” 
scenario as our working hypothesis 
for this report. We recognize that it 
is a simplification or approximation 
of reality and that it yields lower 
average gas prices than would the 
“differentiation” scenario. 


An important implication of this sce- 
nario is that if or when the cost of 
supplying natural gas exceeded the 
price of heavy fuel oil gas supplies 
would diminish and gas prices 
would tend to increase. 


Industrial users would respond by 
switching to heavy fuel oil. By this 
means demand for natural gas 
would decline along with its supply, 
maintaining supply-demand _ bal- 
ance. At some point the switching 
ability of industrial users would be 
exhausted. When this happened the 
market could adjust in several ways. 
Natural gas prices could increase 
relative to oil prices, eliciting in- 
creased American or Canadian 
supply and dampening domestic 
demand until supply and demand 
balanced. 


Alternatively, a major tightening of 
the U.S. gas market could eventually 
generate a large enough increase In 
American demand for imported oil 
to raise the world oil price. This 
would facilitate a corresponding in- 
crease in the price of gas, rationing 
demand and eliciting more supply 
from U.S. resources, Canada or 
other countries. 


Our approach is to keep natural gas 
and heavy fuel oil prices equal over 
our outlook period. However, many 
analysts of U.S. gas markets sug- 
gest that U.S. domestic gas supplies 


t2 


will decline relative to demand in 
the next decade; hence it is entirely 
possible that U.S. gas prices could 
increase at a faster rate than would 
oil prices. If this were true, the natu- 
ral gas price projections used in this 
report would understate, perhaps 
considerably, future price levels. As 
a result they would also appreciably 
understate Canadian gas _ supply 
and future opportunities for Canad- 
ian gas exports. 


Assuming the “no differentiation” 
pricing scenario and assuming that 
U.S. gas prices do not increase at a 
faster rate than does the price of 
heavy fuel oil, the wholesale com- 
modity price of natural gas in 
Canada is related directly to the in- 
ternational price of heavy fuel oil. 
Gas prices to end users will differ 
only in respect of cost differences 
arising from differing costs of trans- 
portation and distribution. 


Given this approach to natural gas 
price determination, Canadian natu- 
ral gas prices are developed in the 
following way. 


@ Measured on a heat-equivalent 
basis, and assuming effective in- 
ternational market competition 
with no domestic price differenti- 
ation, the prices of American and 
Canadian heavy fuel oil and natu- 
ral gas will all be similar when ad- 
justed for quality and transporta- 
tion differentials. 


@ We assume that on average, over 
time, heavy fuel oil will be priced 
at about 90 percent of West 
Texas Intermediate crude. (In the 
past, heavy fuel oil has ranged 
from 75 percent to near parity 
with crude oil, depending upon 
supply and demand conditions.) 
The 90 percent assumption re- 
flects an expectation that with 
the refinery flexibility which now 
exists, there should not be sus- 


tained imbalance of supply and 
demand for heavy fuel oil. 


e The price of gas to industrial 
users will be 100 percent of the 
heavy fuel oil price on a heat- 
equivalent basis at the industrial 
burner tip. 


e Gas prices paid by residential 
and commercial users are de- 
rived by subtracting the industrial 
distribution charge from the in- 
dustrial retail price and adding 
appropriate distribution charges. 
(These charges exceed industrial 
distribution charges because of 
lower load factors and higher 
delivery and administrative costs 
to residential and commercial 
users). 


Table 2-3 


Projections of Ontario Wholesale 


and Alberta Border 
Natural Gas Prices 


Low Oil Price —_ High Oil Price 
Case Case 
($C 1986 per gigajoule) 


Ontario Average 
Wholesale Price 


1986 BIDe 3.60 
1987 2.43 3102 
1995 3.10 4.67 
2005 3.10 4.67 
Price at the 


Alberta Border 


1986 2.58 2.65 
1987 1.38 1.98 
1995 2.06 3.63 
2005 2.06 3.63 


These calculations are done for 
both oil price cases. Examples of re- 
sulting natural gas prices are given 
for Ontario and the Alberta border in 
Table 2-3. Although the “Alberta 
Border Price” (defined as the city- 
gate wholesale price minus trans- 
portation to Alberta) ceases to have 
any regulatory meaning on Novem- 
ber 1, 1986, the Alberta border is a 
useful reference point for examining 
gas and transportation costs by 
region. 


The ratio of Alberta border prices to 
Ontario wholesale prices is not uni- 
form over time, because transporta- 
tion costs are assumed to remain 
constant in real terms over the 
whole projection period, while the 
gas price increases in real terms be- 
tween 1987 and 1992 or 1993 after 
which it remains constant. 


We emphasize that our natural gas 
price projections assume that: 


- in both oil price cases U.S. natural 
gas supply and users’ fuel- 
switching capability will be suffi- 
cient to ensure that gas prices 
will not exceed heavy fuel oil 
prices; and 


- prices are determined in both 
Canada and the United States on 
the basis of no price differentia- 
tion between consumers other 
than for transportation and distri- 
bution cost differences between 
different service requirements. 


With these assumptions, our natural 
gas prices are in the range of 30 per- 
cent (Ontario) and 50 percent (AI- 
berta) below what they might be 
had we assumed price differentia- 
tion between different categories of 
Canadian consumers 


2.3 Electricity Prices 


Over 70 percent of operative electri- 
cal capacity in Canada is hydro and 


nuclear, for which capital costs are 
high and operating costs are very 
low. Therefore a high proportion of 
electricity prices in Canada consists 
of capital costs (interest and depre- 
ciation) and a large part of the who- 
lesale electricity price is determined 
by the relationship between interest 
and depreciation charges on the 
one hand and amounts of energy 
produced on the other. The higher 
are these charges relative to the 
volume produced, the higher the 
price per kilowatt hour. Examples of 
situations conducive to relatively 
higher prices are surplus capacity 
relative to market and reserve re- 
quirements, or large scale plant add- 
itions which inherently yield growth 
in capacity exceeding growth in 
sales over their initial years of pro- 
duction. As surplus is reduced by 
growing sales, all else equal, unit 
cost decreases. 


At present there is excess genera- 
tion capacity in most Canadian 
power systems, and construction 
programs to meet domestic needs 
have been phased down. As sales 
grow, it is likely that the capital cost 
per kilowatt hour of electricity will 
decline slightly over the next few 
years. Later in the outlook period 
most systems will need new 
generating plant. Over the whole 
period, the real book value of exist- 
ing plant will be eroded by deprecia- 
tion and inflation, but new plant will 
be phased in, often at higher real 
cost per kilowatt. All else equal, this 
could imply some scope for real 
price declines in the near term and 
increases in the longer term. Howev- 
er, there is a tradition of gradualism 
in the electrical utility industry in ad- 
justing rates to changing circum- 
stances. Taking all of these factors 
into account, the utility industry 
generally expects, and we consider 
it appropriate to assume, that elec- 
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tricity prices will remain roughly 
stable in real terms over the outlook 
period. 


2.4 Macroeconomic and 
Structural Determinants of 
Energy Use in Canada 


Demand for energy resources 
arises not because these resources 
are desirable in their own right, but 
because they provide the heat, light 
and motive power enabling us to 
produce and use goods and ser- 
vices. Energy resources are also 
used as chemical inputs in the pro- 
duction of petrochemical products 
such as plastics, synthetic fabrics 
and a great many agricultural and 
industrial chemicals. Since econom- 
ic growth and the structure of pro- 
duction and consumption determine 
the quantities of goods and services 
which will be produced and con- 
sumed, it follows that these factors 
will heavily influence the amounts of 
energy resources required. There- 
fore, to estimate demand for energy 
in Canada over the next twenty 
years, it is first necessary to esti- 
mate what economic growth and 
structural Change may occur. We 
can then assess their impact on the 
demand for energy-using equipment 
and the corresponding quantities of 
energy. resources which -are 
required. 


In this section we identify the most 
important aspects of economic 
growth and structural change which 
determine energy demand, and we 
explain how they may develop over 
the outlook period. We outline some 
major aspects of Canadian econom- 
ic performance over the past fifteen 
years; we then set out our views on 
potential output growth,’ discuss 
the factors underlying our national 
and regional projections of econom- 
ic growth for the low and high oil 
price cases, and state our growth 
projections. 


Between 1970 and 1985 Canada’s 
real output? grew at an annual aver- 
age rate of 3.9 percent. This average 
masks the significant variation of 
growth rates which occurred over 
the period. Between 1970 and 1974 
the economy grew at an average 
rate of 6 percent per year and 
slowed to a rate of 2.8 percent per 
year between 1974 and 1980. As a 
result of the 1982 recession real 
output in that year was below the 
1980 level, but growth averaged 
3.9 percent per year between 1982 
and 1986. 


This variation was heavily influenced 
by international economic condi- 
tions and events largely beyond 
Canada’s control. The growth of 
most industrialized countries 
slowed considerably over the period 
of the major oil price increases be- 
tween 1974 and 1980, though oil 
price escalation was not the only 
factor influencing economic perfor- 
mance. The recession of 1982 en- 
gulfed many countries, but Canada 
more severely than others. Likewise 
the recovery since 1982 is closely 
associated with that of the interna- 
tional economy, especially that in 
the United States. 


Canada’s economic prospects are 
intimately linked with those of her 
major trading partners because her 
international trade is large relative 
to her Gross National Product 
(GNP) (the values of exports and im- 
ports of goods and services were 
each about 32 percent of current 
dollar GNP in 1985) and capital 
movements in and out of Canada 
are unrestricted. 


Energy production and trade are 
also significant to Canadian 
economic performance. Over the 
period 1971 to 1985 energy produc- 
tion accounted for between 5 and 
10 percent of current dollar output. 


Between 1974 and 1985 energy ex- 
ports averaged between about 13 
and 16 percent of total merchandise 
exports. Over the same_ period 
energy imports fluctuated between 
about 6 and 12 percent of total mer- 
Cchandise imports, varying mainly 
because of fluctuations in the value 
of oil imports. 


Potential Growth 


The potential growth of the Canad- 
ian economy depends primarily on 
the rate of growth of the labour force 
and productivity. The economy will 
not necessarily grow at the potential 
rate because a number of factors in- 
fluence whether existing capacity to 
produce Is in fact used. 


It is difficult to estimate the potential 
future growth of the economy; many 
uncertainties surround future 
growth of the labour force and 
productivity. 


The rate of growth of the labour 
force depends essentially on the 
rate of growth of the population and 
the extent to which the population of 
working age participates in the 
labour force. Between 1964 and 
1974 population growth averaged 
about 1.5 percent per year. Between 
1980 and 1985 it averaged 1.1 per 
year. Net immigration has fluctuated 
between 40 O00 to 100 OOO per 
year between 1980 and 1985. 


In our projections, we assume that 
population growth will continue ona 
downward trend over the projection 
horizon. This reflects the view that 


1. Potential output measures what the 


economy could produce on a sustainable 
basis using available productive 
resources. 


2. All analyses are based on 1971 dollar 


measures. Data for 1985 in this section 
and in Chapter 3 are estimates, as the 
study was completed before 1985 values 
were available. 
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the total fertility rate will stay signifi- 
cantly below the replacement level 
of 2.1 children per female of child- 
bearing age, and that net immigra- 
tion will average between 75 OOO 
and 95 OOO persons per year over 
the projection period. As a result, 
Canada’s population by the year 
2005 is projected to attain a level of 
about 30 million, an increase of 
about five million over the present 
level. 


Between 1970 and 1985 the civilian 
labour force as a percentage of 
population grew from about 40 per- 
cent to 50 percent. Two driving 
forces behind the strong growth ex- 
perienced by the labour force in 
recent years have been the coming 
to working age of people born 
during the post-war baby boom and 
the dramatic increase in the number 
of women seeking jobs outside the 
household. Most analyses concern- 
ing labour force participation rates 
project continuing increases in the 
participation of women in labour 
markets, though at a slower pace 
than in recent years. This, combined 
with modest increases in male par- 
ticipation rates, suggests that in the 
future we are likely to see more 
moderate growth in the aggregate 
participation rate than has occurred 
in the past. 


Slower growth in population, com- 
bined with moderate increases in 
the total participation rate, results in 
labour force growth averaging just 
under 2 percent per year from 1985 
to 1990 and 1.2 percent per year be- 
tween 1990 and 2005. 


Productivity gains are the major 
sources of long run increases in real 
income and living standards for any 
country. Broadly speaking, produc- 
tivity is a ratio of aggregate output 
to aggregate input. It is a summary 
measure of our economic ability to 


turn resources of all kinds into 
output of goods and services. 


The achievement of productivity 
gains depends on many factors of 
which technological change, the 
nature of the stock of capital equip- 
ment and the skills and adaptability 
of the labour force are critical. The 
exact relationships between re- 
search and development expendi- 
ture, technical change and produc- 
tivity for the economy as a whole 
are not well understood. Though ap- 
parently a simple concept, produc- 
tivity is in fact difficult to define and 
measure. It is therefore difficult to 
assess the prospects for the rate of 
productivity growth. 


For the economy as a whole, output 
per employee grew by almost 3 per- 
cent per year between 1960 and 
1972. Most of these gains were con- 
centrated in manufacturing, mining, 
utilities and transportation; less im- 
provement occurred in most of the 
service industries. Between 1973 
and 1982 productivity growth was 
very low - about 0.2 percent per 
year. 


Though the productivity slowdown 
of the 1970s has been extensively 
studied, there is little agreement 
about its causes or implications for 
the future; however, the most promi- 
nent factors appear to have been 
shifts in the relative importance of 
industries having different rates of 
output per worker, and a general cy- 
clical decline in output growth, 
including capital investment. No 
specific factors have been identified 
as major causes of a long run pro- 
ductivity slowdown. 


Recent productivity gains have 
been strong relative to the experi- 
ence of the late 1970s. Canada’s 
productivity gain from 1983 to late 
1985 has averaged about 2.5 per- 
cent per year, a higher rate of in- 
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crease than experienced in previous 
recoveries from recession. 


It remains unclear, however, whether 
recent productivity.growth portends 
a resumption of higher long-run 
growth than Canada experienced 
between 1973 and 1980. In 
common with a number of analysts, 
we are assuming that future produc- 
tivity gains will be higher than those 
of much of the past decade, but they 
will not regain the high rates of the 
1960s. 


In our two macroeconomic projec- 
tions we incorporate an average 
annual growth rate of productivity of 
about 1 percent per year. This com- 
pares with projections of about 1.2, 
0.8 and 1.2 percent per year used 
by Data Resources of Canada’, In- 
formetrica Limited? and the Institute 
for Policy Analysis of the Unversity 
of Toronto? respectively. Our projec- 
tion implies that the most recent ex- 
perience is not sustainable over the 
long term. 


These considerations about labour 
force and productivity growth indi- 
cate that over the outlook period the 
average rate of potential output 
growth will be of the order of 2 to 3 
percent per year. This assumes a 
“full employment” level of unem- 
ployment appreciably below the cur- 
rent level of about 10 percent. As 
long as the unemployment rate is 
above the “full employment” level, 
the growth of the economy can 
exceed the potential output growth 
estimate. 


1. Canadian Review, Spring 1986 

2. The Canadian Economy to 2005, Post- 
Workshop /-86, August 1986 

3. National Projections Through 19985, 
June 1986. 


Factors Affecting Probable 
Growth 


At the present time, the Canadian 
economy is operating below its 
potential capacity for production, 
given the large reserve of unem- 
ployed labour. 


Although the recovery from. the 
1982 recession has been significant 
in Canada, and more substantial in 
the United States, there is consid- 
erable uncertainty as to whether the 
improvement in Canadian economic 
activity will continue to be rapid 
enough over the medium term to 
close the gap between potential 
and actual production. 


A range of external and domestic 
factors will determine actual growth 
of the Canadian economy over the 
outlook period. The main internation- 
al influences are the growth rate of 
the U.S. economy, the international 
competitiveness of the Canadian 
economy, the exchange rate be- 
tween the Canadian dollar and other 
currencies, world oil prices and 
other commodity prices. The main 
domestic influences are domestic 
demand, of which gross fixed capital 
formation (private and public sector 
investment) is a volatile component, 
and governmental monetary and 
fiscal policies. 


The major issues for economic 
management in most of the indus- 
trialized world concern unemploy- 
ment, inflation, government deficits, 
international debt and currency re- 
alignments. American policy to deal 
with these issues is most immedi- 
ately relevant to Canada. 


The United States is facing econom- 
ic problems on both the domestic 
and international fronts. There is a 
threat of increasing unemployment 
due to the recent levelling off of 
consumer demand and investment 
growth from the rates achieved be- 


tween 1983 and 1985. At the same 
time American law and policy tend 
to constrain the size of the federal 
budget deficit and U.S. authorities 
are concerned about the increasing 
international current account deficit. 


The American policy response is to 
try to reduce the federal deficit, off- 
setting its contractionary impact on 
demand by lowering real interest 
rates to stimulate investment and 
consumer demand. The U.S. is also 
encouraging other countries to stim- 
ulate their economies and _ further 
open their markets so that demand 
for American exports will increase. 
At the same time, there is growing 
pressure for trade protectionism in 
the United States which the Admin- 
istration is resisting, not always suc- 
cessfully. Major European countries 
and Japan are reluctant to stimulate 
demand for fear of its effects on in- 
flation and their payments balances; 
they attribute the U.S. trade problem 
mainly to an over valued U.S. dollar. 


There is little doubt that the interna- 
tional debt situation - particularly of 
certain industrializing developing 
countries - Is a constraint on the 
growth of the industrialized coun- 
tries. A substantial fraction of incre- 
mental demand for developed coun- 
try exports has in the past come 
from the developing countries, 
which have recently been forced to 
contract their economies in order to 
manage their debt service 
payments. 


Canada will face the effects of this 
uncertain outlook for growth of the 
U.S. economy and_ international 
trade. Domestically, there is growing 
evidence that the recovery from the 
1982 recession is levelling off. Not- 
withstanding that the unemployment 
rate remains close to 10 percent, 
there is great concern both about 
federal and provincial government 
deficits, and about the possible 
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inflationary effect of allowing the 
Canadian dollar to depreciate rela- 
tive to the U.S. dollar. 


Gross fixed capital formation in 
Canada declined in 1982 and 1983, 
showed little change in 1984, but 
grew in 1985. Canada’s overall 
growth of industrial labour produc- 
tivity has been trailing that of some 
of our major trading partners 
(though the data supporting these 
international Comparisons must be 
interpreted very cautiously). Consid- 
ering the uncertain § international 
economic environment and_ the 
policy constraints on adopting stim- 
ulative monetary and fiscal policies, 
it seems prudent to assume that 
Canadian economic growth will be 
moderate over the next few years, in 
the range of its long term potential 
growth rate, but not fast enough to 
absorb all of its near term excess 
productive capacity. 


Energy prices will also have a 
noticeable effect on Canada’s 
economic growth. Recently, with the 
decline in world oil prices, analysts 
have been assessing the impact of 
this price decline on economic ac- 
tivity relative to an outlook with 
higher prices. These analyses con- 
sider the impact of the change in oil 
prices on both the external environ- 
ment and the domestic economy. 
Other factors such as fiscal and 
monetary policy or demography are 
usually left unchanged, or neutral. In 
general, these analyses have 
concluded that for most industrial- 
ized, oil importing countries, includ- 
ing the United States, a decline in 
the world oil price will improve 
economic growth. 


Since Canada is a net oil and 
energy exporter, the impact of a de- 
cline in oil prices is less clear. The 
national impact will reflect the sum 
of regional impacts. For provinces 
heavily dependent on oil and gas 


production, a lower oil price will 
reduce incomes, delay resource de- 
velopment and generally dampen 
economic prospects relative to a 
higher oil price scenario. However, 
for central Canada, where manu- 
facturing iS a more important 
determinant of growth, economic 
prospects should improve for two 
reasons: higher activity in the 
United States will increase demand 
for imports from Canada and lower 
energy prices will reduce costs and 
prices, increasing incomes and rais- 
ing domestic demand for goods and 
Services. 


Since much of the energy sector's 
capital equipment comes from cen- 
tral Canada, reduced activity in the 


energy sector has a negative 
impact on central Canada’s 
economic activity. Though the 


magmMiudertel each oof these re- 
sponses is not well-defined, the con- 
sensus of most Canadian analysts 
is that aggregate economic activity 
in Canada will, other things equal, in- 
crease as a result of lower energy 
prices because gains in central 
Canada will outweigh losses in 
energy producing areas. 


There is considerable variation in 
the outlooks for the regions of 
Canada. 


@ In the Atlantic region, there is not 
a substantial difference in total 
output growth between the low 
and high price cases, as the ab- 
sence of Hibernia development 
in the low price case is offset by 
improved economic activity in 
Nova Scotia and New Brunswick. 
Thus, while provincial prospects 
within the region will differ be- 
tween the two cases, total region- 
al growth is similar. 


@ Quebec and Ontario are expect- 
ed to benefit from lower oil and 
gas prices. Higher domestic and 
export demands for these pro- 
vinces’ goods and services leads 


to stronger growth in the low 
price case. 


@ For the Prairies, the major dif- 
ference shows in the mid-to-late 
1980s, as resource industry ac- 
tivity slows in the low price case. 
Although there is some recovery 
after 1990, by 2005 the economy 
in that region is still smaller under 
the low price case than in the 
high one. 


@ Though British Columbia has an 
important energy sector, its other 
resources - particularly forest 
products - play a more important 
role in its growth. This province is 
also Veryo Sensitive Sto eUsS: 
economic activity since it relies 
heavily on the export market as 
an outlet for its production. As a 
result, we have stronger growth 
under the low price case, reflect- 
ing increased export opportuni- 
ties and higher incomes within 
the province, than would be the 
case with higher oil prices. 


In developing these macroeconomic 
outlooks for our two oil price cases 
we have chosen to focus on the dif- 
ferences in the outlook resulting 
from the differing oil prices, rather 
than on developing high or low 
growth scenarios, in which many 


other factors would differ between 
the two cases. We have adopted the 
view that economic growth will be 
higher under the low oil price track 
than under the high one. These out- 
looks are not the only conceivable 
views of high or low growth paths, 
as alternative assumptions for 
major external influences other than 
oil prices could be combined to 
yield growth rates which are signifi- 
cantly higher or lower than those we 
have postulated for the low and high 
oil price cases. 


Table 2-4 shows our national and re- 
gional growth projections, based on 
the determining factors and as- 
sumptions discussed above. It also 
shows the growth rates between 
1975 and 1984. 


For Canada, in both oil price cases 
the growth rates between 1984 and 
1990 are greater than for the period 
1990 to 2005, a reflection that cur- 
rent excess Capacity permits higher 
near term growth than will occur as 
the economy moves toward its pro- 
ductive capability in the longer term. 


The Canada growth projection to 
1990: exceeds the experience of 
1975 to 1984; over 1985 to 2005 
the growth of real domestic product 


Table 2-4 


Real Domestic Product by Region 


(Average annual growth rates - percent) 


1975-1984 
Atlantic 26 
Quebec lez 
Ontario 2.4 
Prairies Sl 
B.C. and Territories yi 
Canada PS) 


1984-1990 1990-2005 
Oil Price Case Oil Price Case 
Low High Low High 


en ee 22 di 
3.3 2.8 248, ee 
4.0 3.3 am 2.4 
Pee 2.8 art af, 
3.0 ANG 2.5 2.3 


3.3 29 out 2.4 


Note: All numbers on this table have been rounded. 


Source: Appendix Table A2-2 
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approximates that of 1975 to 1984 
in the high oil price case, and ex- 
ceeds it in the low case. As 1975 to 
1984 was a period of higher oll 
prices than projected in our low oil 
price case, and as 1981 - 1982 was 
a period of unusually severe reces- 
sion, these results in part reflect the 
relationship between oil prices and 
economic growth discussed above. 


The regional growth rates reflect the 
judgements noted above about how 
higher or lower oil prices affect rela- 
tive growth prospects of regions 
having different concentrations of 
energy resource production relative 
to other activities. Near term growth 
in Ontario is particularly responsive 
to the much lower projected oil 
prices in both oil price cases com- 
pared with those prevailing in the 
late 1970s and early 1980s. 


These growth projections, and the 
factors underlying them have dif- 
ferent implications for energy 
demand in different energy consum- 
ing sectors of the economy, because 
growth is not identical in each 
sector and the energy use per dollar 
of real income or output differs be- 
tween them. 


Sectoral Assumptions 


The most interesting issues affect- 
ing commercial and_ industrial 
sector energy demand are whether 
service sector production will grow 
more or less than goods production 
in Canada over the outlook period, 
and whether there will be improve- 
ment in energy efficiency. Energy 
demand is affected not only by the 
rate of economic growth for Canada 
and its distribution across regions. It 
is also influenced by the distribution 
of growth across industries. Energy 
use per unit of output is much 
higher in goods producing than in 


service producing industries and 
there is substantial variation of 
energy use in the production of dif- 
ferent kinds of goods. 


Between 1971 and 1985, the service 
sector grew more rapidly than did 
goods production. Goods accounted 
for 35 percent of total Canadian 
output in 1971 but only 29 percent 
in 1985. 


As an economy grows and matures, 
the basic materia/ needs of a slowly 
growing population are increasingly 
satisfied with a smaller share of 
total productive effort than expend- 
ed in the past. Furthermore, the pat- 
tern of consumer demand changes 
toward consuming more services 
such as education, health care, lei- 
sure and fitness activities, child and 
home care services, restaurant 
food, insurance and banking ser- 
vices, and other commercial ser- 
vices designed to make life easier. 
This movement is consistent with 
trends in population and lifestyle. As 
the population ages and as partici- 
pation in the labour force increases, 
more people depend more heavily 
on services provided by others. 
Technological progress in the ser- 
vice oriented industries increases 
their attractiveness and their ability 
to compete for the consumer dollar. 


While it would be tempting to project 
a continued increase in the share of 
services in total output over the out- 
look period, we have not done so. 
Between 1970 and 1985, growth of 
the service sector averaged 3.9 per- 
cent, outpacing industrial output 
growth of 2.4 percent. During that 
period the rate of household forma- 
tion averaged almost 3 percent 
annually - well above the 1.4 percent 
we expect for the next twenty years. 
While consumers will demand more 
- and differing - services in the 


future, it is not clear that, when com- 
bined with the effect of slowing 
population growth, the net result will 
be a continued increase in the ser- 
vices’ share of total output. 


Canadian real industrial product 
(goods production) is projected to 
grow over the study period at 3.1 
percent per year in the low oil price 
case and 2.7 percent per year in the 
high case. In both cases, these 
growth rates are very slightly higher 
than those of total domestic product, 
reflecting our view that the share of 
goods production in total product 
should be at least maintained. 


Regarding the composition of indus- 
trial output, pulp and paper, primary 
metals and mining are the most 
energy intensive sub-sectors per 
unit of output. Together they ac- 
counted for about 22 percent of in- 
dustrial product in 1971 and 20 per- 
cent in 1985. In 1985, they account- 
ed for about 61 percent of the indus- 
trial sector's energy demand. In our 
projections there is very little 
change in their aggregate share of 
industrial output. These industries 
face severe competition from new 
entrants around the world and in 
some cases from substitute mate- 
rials. However, our projections re- 
flect the view that Canada has the 
resource base, experience, invest- 
ment climate and technological 
capability to remain competitive in 
these industries. 


If, contrary to our assumptions, the 
share of the service sector in real 
domestic product were to increase 
and the share of the pulp and paper, 
mining and primary metals sub- 
sectors in real industrial product to 
decrease significantly, energy 
demand would be lower than that in 
our projections. 
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Chapter 3 
Energy Demand 


In this chapter we examine end use 
energy demand by sector and by 
fuel, and for each major energy form 
we trace demand from end use to 
primary requirements. The distinc- 
tion between’ end use and primary 
energy demand can be explained 
as follows: 


@ end use requirements include 
Space and water heating, motive 
power for equipment, appliances 
and vehicles and process heat 
for industry; 


@ to arrive at the amount of primary 
energy used, we add to end use 
demand the amount of fuel and 
losses associated with the pro- 
duction and distribution of 
energy. 


3.1. End Use by Sector 


The behaviour of end use energy 
demand during the late 1970s and 
early 1980S was conditioned by 
high real energy prices and an ex- 
pectation of future increases, rein- 
forced fora time by .a period_of 
weak or declining income and 
output. Between 1980 and 1983 
end use demand declined from a 
1980 peak of 7060 petajoules to 
6423 petajoules. This large reduc- 
tion in energy demand, accompa- 
nied by a shift off oil, occurred in re- 
sponse to the 1980 oil price shock 
and to the recession of 1982 during 
which Canada’s real Gross National 
Product declined by over 4 percent. 


The recession had a strong impact 
on industrial energy demand. Both 
real industrial output and industrial 
energy demand dropped by about 
TO percent in 1982. 


In 1984, the strong recovery of the 
Canadian economy, particularly the 
manufacturing sector, led to an in- 
crease in total end use demand of 
almost 4 percent over that of 1983. 
Most of this increase consisted of a 


6 percent rise in industrial energy 
demand. 


Since the mid 1970s all energy- 
consuming sectors have adopted 
conservation measures, reflected 
Doth im "changes in’ the “Stock of 
energy-using equipment (for exam- 
ple, home insulation) and in discre- 
tionary use of energy (for example 
lower temperatures for space heat- 
ing and lower lighting standards in 
commercial buildings). At the same 
time improvements were effected in 
the energy efficiency of new appli- 
ances, -Cars,, trucks “and other 
energy-using goods. Most of these 
changes were predicated on the 
basis of expected high oil and other 
energy prices in the future. 


There were other factors at work 
leading to reductions in end use 
demand. Many governments initiat- 
ed energy conservation and substi- 
tution programs, the major federal 
programs for the residential sector 
being the Canadian Home Insulation 
Program and the Canadian Oil Sub- 
stitution Program, and electric and 
natural gas utilities offered custom- 
ers incentives to switch off oil, 
replacing inefficient with more effi- 
clent natural «gas or electric 
equipment. 


Collectively these factors led to a re- 
duction in energy intensity in all sec- 
tors during 1973-84. That is, energy 
usem@pen household, per unit ‘of 
output, and per vehicle declined. In 
aggregate, energy demand per 
dollar’ of real GNP declined at an 
average annual rate of 1 percent 
over that period. 


Our projections of end use demand 
are based on real oil and gas prices 
which in 1986 are far below the 
1985 level and, while growing over 
the study period, approach the 1985 
level only by 1993 in the high oil 
price case, but never reach it in the 


low case. However, our experience 
over the last decade is one of rapidly 
rising oil and gas prices. A major 
question in estimating future energy 
demand is whether consumers will 
increase their energy use in re- 
sponse to lower prices in the same 
way they decreased it in response 
to high prices. 


Much of end use energy demand is 
determined by the characteristics of 
the existing stock of energy-using 
equipment; for example, the degree 
of insulation of existing houses, the 
age and efficiency of furnaces, the 
average fuel efficiency and age of 
the existing stock of cars, and the 
characteristics of commercial office 
buildings, industrial plants and their 
energy-using equipment. 


In our view most of the efficiency 
Canis eaAcimMeved.WOVel Mines past 
decade will not be reversed, be- 
cause it is unlikely to be economic 
to do so. Improvements in the 
energy efficiency of housing stock, 
industrial equipment, and  auto- 
mobiles may not be as rapid as they 
were since the mid-1970s, but it 
does not seem reasonable to 
assume that the energy-using capl- 
tal stock will again be designed with 
the low levels of energy efficiency of 
the early 1970s. Automobiles are un- 
likely to revert to lower fuel 
efficiency. 


Moreover, the increased awareness 
and concern for energy conservation 
which developed during the 1970s 
will probably continue despite the 
recent drop in oil prices, and despite 
the outlook for lower real oil and gas 
prices than previously expected. 
The changes in consumer behaviour 
relating to energy demand are well 
established and it is hard to imagine 
that energy consumers would revert 
to energy consumption practices 
which would make them vulnerable 
to potential price shocks. 
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Total end use demand is a compo- 
site of the requirements of the vari- 
Ous energy consuming sectors and 
each sector's demand is affected by 
different factors. For this reason, we 
examine the energy requirements of 
each sector separately, concluding 
with total end use requirements. 
Before looking at sectoral demand, 
we begin with a summary of the 
energy price projections facing end 
use consumers in the two cases. 


3.1.1. End Use Energy Prices 


Between 1973 and 1984, consum- 
ers faced rising real energy prices. 
The world oil price increased at an 
average real rate of 16 percent. In 


Canada, prices of motor gasoline 
used by cars rose by 4 percent 
annually, while oil and natural gas 
prices for residential, and industrial 
consumers increased at rates of 6 
to 14 percent. (Table 3-1) 


Each fuel price has been adjusted 
to reflect that fuel’s utilization effi- 
ciency in the sector. A utilization effi- 
ciency adjustment reflects the dif- 
ference between the energy which 
goes into energy-using equipment 
and the energy released for end 
Use. Energy prices aqjusied (on effi 
ciency are also referred to as 
burner-tip prices. For light fuel oil 65 
to 75 percent of the input energy ts 
available for end use, while for elec- 


Table 3-1 


Real End Use Energy Prices 


(Average annual growth rates - percent) 


1973-1984 

World Oil Price 16.2 
$ US 
Ontario Natural Gas 

Wholesale Price Uther? 
Sectoral Prices 
Residential [a] 

Light Fuel Oil 12h 

Natural Gas 6.3 
Industrial [a] 

Heavy Fuel Oil 13.9 

Natural Gas 10.8 
Transportation 

Car Gasoline 4.4 


1984-1990 1990-2005 
Oil Price Case Oil Price Case 
Low High Low High 

-10.6 -5.7 0.8 1.4 
-5.8 -0.6 0.6 Wl 
-47 -2.2 0.2 0.4 
-2.7 -0.3 0.4 Tes) 
-8.7 -4.6 0.6 1.1 
-4.8 -0.6 0.6 1.0 
-2.4 -0.7 -0.1 0.2 


Note: All numbers on this table have been rounded. 
[a] These prices are adjusted for the fuel efficiencies of each sector. 


Source: World Oil Price - Appendix Table A2-1 


tricity 100 percent efficiency is as- 
sumed. The efficiency of fuel use 
may improve over time, as, for 
example, more efficient furnaces 
are built. 


In Chapter 2 we described how we 
derived our world oil price projec- 
tions. The difference in growth rates 
between the world oil price, domes- 
tic wellhead or wholesale prices, 
and prices to the final consumer re- 
flect - among other things - govern- 
ment policy concerning domestic 
energy pricing, taxes and local utili- 
ties’ costs of distribution to the final 
consumer. Similar factors cause dif- 
ferences between wholesale and 
retail natural gas prices. For elec- 
tricity prices we have assumed no 
real increases for most of the projec- 
tion period. 


In the residential sector, prices of 
light fuel oil and natural gas do not 
decline as rapidly as the world oll 
price or the wholesale natural gas 
price between 1984 and 1990, but 
do not rise as rapidly as those 
prices over the 1990-2005- period. 
This is on account of the assump- 
tions that refinery and distribution 
margins between crude oil and 
refined products remain constant in 
real terms over the study period, 
and that the distribution margin for 
residential natural gas maintains its 
real level. For residential light fuel 
oil and natural gas these margins 
account for about 30 percent of the 
burner-tip price. 


In the industrial sector, the Canadian 
price of heavy fuel oil declines less 
steeply than does the world oil price 
between 1984 and 1990 and in- 
creases less strongly from 1990 to 
2005. This happens because the 
Canadian price of heavy fuel oil in- 
cludes transportation cost adjust- 
ments which remain constant in real 
terms. 
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Industrial natural gas prices track 
the wholesale natural gas price 
changes closely in both cases. 


For gasoline prices, we assume that 
existing federal and provincial taxes 
are maintained either at the same 
percentage or at the same real level 
depending on the type of tax. Real 
changes in gasoline prices are less 
pronounced than changes in real oil 
prices because taxes, processing 
and distribution costs are a consid- 
erable proportion of the gasoline 
price and many of these costs do 
not change in real terms. 


3.1.2 Residential Sector 


The residential sector includes all 
household energy use, and diesel 
fuel used in agriculture. Energy 
used for space and water heating 
together accounts for almost 85 per- 
cent of household energy require- 
ments; the remaining 15 percent is 
required for lighting and appliance 
operation. 


Household demand for 
resources depends upon: 


energy 


@e demographic factors such as 
population, its age and sex struc- 
ture and household formation; 


e /ifestyle factors such as number 
of persons per household, the 
character of the housing (for 
example single unit homes or 
apartment buildings) and stan- 
dards of comfort (affecting heat- 
ing and air-conditioning habits); 


e technical factors, for example 
types of building designs, build- 
ing materials, insulation and 
household equipment, which 
determine how much energy is 
needed to meet any given stan- 
dard of service; 


@® income available to households, 
which determines the size of 
housing, type of heating equip- 


Table 3-2 


Residential Energy Demand 


(Average annual growth rates - percent) 


1973-1984 1984-1990 1990-2005 
Oil Price Case Oil Price Case 
Low High Low High 
Households 3 1.9 1.9 Te tee 
Real Disposable Income 
per Household 0. 0.6 0.1 125 1e5 
Real Energy Price [a] 4. -1.4 -0.1 0.2 0.3 
End Use Demand [b] 0 1.3 0.6 0.9 OF 
Energy Demand 
per Household -2. -0.6 -13 -03 -0.5 
(Levels) 
1973 1984 1990 2005 
Oil Price Case Oil Price Case 
Low High Low High 
End Use Demand [b] 1231 1326 1431 13738 1648 1523 
(Petajoules) 
Demand per Household 196 loz 147 141 141 131 


(Gigajoules) 


Note: All numbers on this table have been rounded. 
[a]The energy price represents a weighted average efficiency adjusted 


fuel price for the sector. 
[b] Adjusted for variations in weather. 


ment and penetration of energy- 
using appliances such as. afr- 
conditioners, television sets and 
others. 


Table 3-2 illustrates the relationship 
between growth in households, 
income, energy prices and demand 
in the two projections. 


Patterns of energy use changed dra- 
matically during the period 1973 to 
1984. Energy use per household de- 
clined on average by 2.3 percent 
annually as real energy prices 
jumped almost 5 percent per year. 
Consumers’ response to higher 
energy prices was reinforced by the 


existence of federal and provincial 
incentive programs promoting 
energy conservation and substitu- 
tion away from oll. 


These programs contributed to 
reshaping the characteristics of the 
housing stock and energy-using 
equipment in houses, so that both 
are now much more efficient than 
they were a decade ago. 


Under the Canadian Oil Substitution 
Program some 1.2 million houses 
switched to fuels other than oil to 
meet their space heating require- 
ments. These substitutions were 
generally to electricity, natural gas 


eal 


and wood fuelled heating equipment 
incorporating technical improve- 
ments to increase their efficiency. 


About 2.3 million households ob- 
tained grants under the Canadian 
Home Insulation Program to reduce 
their space heating requirements. 
We understand that participation in 
this program was estimated to be 
40 percent of eligible houses. The 
majority of homeowners receiving 
home insulation grants undertook 
attic insulation. Thus, while a large 
part of the opportunities for energy 
conservation through attic insulation 
have been realized, many energy 
Saving improvements to houses 
could still be made. 


To date R-2000 homes (houses in- 
sulated to a very high standard) 
have had limited success. Some 
1,500 units have been built. With 
lower energy prices the payback 
period for the additional investment 
in an R-2000 home is lengthened. 


There are a number of assumptions 
underlying the projections for the 
two oil price cases. 


@ The number of households grows 
in both cases at an average 
annual rate of 1.9 percent be- 
tween 1984 and 1990 and 1.2 
percent between 1990 and 2005. 
New housing stock accounts for 
less than 2 percent of the total 
housing stock each year. 


@e Real income per household 
grows very slowly from 1984 to 
1990 in both oil price cases. 
Modest growth of 1.5 percent per 
year is projected thereafter. 


e The residential sector average 
real energy price declines at an 
annual rate of 1.4 percent to 
1990 in the low price case and by 
0.1 percent per year in the high 
price case. From 1990 to 2005 
the energy price increases margi- 
nally in both cases. 


e@ Although the Canadian Oil Substi- 
tution and Canadian Home Insu- 
lation Programs have terminated 
and oil prices have come down, 
there remains some interest in re- 
trofitting and conversion to more 
energy efficient furnaces in both 
price cases. 


e New oil and natural gas furnaces 
are currently estimated to be ap- 
proximately 17 percent more effi- 
cient than the existing stock, and 
we anticipate continued improve- 
ments in furnace efficiency in 
both the low and high oil price 
cases: 


In evaluating the effect on demand 
of future changes in income and 
housing characteristics we antici- 
pate that higher incomes lead to 
larger houses, increased purchases 
and use of appliances and perhaps 
less conservative behaviour towards 
space and water heating. However, 
we do not expect to see a significant 
increase in residential energy 
demand in the face of rising real per- 
sonal disposable incomes. New 
more efficient houses (on average 
about 25 percent) will continue to 
be constructed, contributing to an 
improvement in average housing 
energy efficiency. There will also be 
continued improvements in the fuel 
efficiency of furnaces and appli- 
ances. Finally, appliances which do 
not yet have high penetration or 
which are new to the market will be 
very energy efficient, mitigating the 
tendency for higher income to in- 
crease residential energy demand. 


Under the low oil price case, we pro- 
ject that residential energy demand 
for Canada will increase at 1.3 per- 
cent annually between 1984 and 
1990 and just under 1 percent per 
year thereafter. This implies a 
Steady decline in energy demand 
per household averaging 0.6 per- 


cent per year in the short term and 
0.3 percent in the longer rum 
Though there may be some reversal 
of energy efficient behaviour as a 
result of the lower energy price 
levels, energy savings arising from 
an Increased proportion of more effi- 
cient new homes and equipment 
are likely to more than offset any 
such conservation reversals. 


In the high oil price case real dis- 
posable income per household 
grows more slowly and real energy 
prices more rapidly. The number of 
households is virtually the same in 
the two cases. As a result, energy 
demand in the residential sector is 
lower in the high oil price case. Total 
residential energy demand for the 
two outlooks differs by 58 petajoules 
(4.2 percent) in 1990 and 125 peta- 
joules (7.6 percent) by 2005. 


We project a faster rate of decline in 
energy use per household’ in =the 
high than in the low oil price case. ° 
This difference can be explained by 
the fact that higher prices encour- 
age the adoption of more energy 
saving measures in the home, and 
increased interest in retrofits and 
the purchase of more energy effi- 
cient homes and household 
equipment. 


Overall, in both cases energy use 
per household declines at a slower 
rate than experienced from 1978 to 
1984 because over the projection 
period, the rate of renewal of the 
housing stock and growth in energy 
prices are slower than they were 
from 1973 to 1984. In both cases, 
we also project a slowdown in the 
rate of decline in energy use per 
household after 1990. This happens 
because during the early years of 
the projection period we continue to 
observe some lagged response to 
past price increases. After 1990 op- 
portunities for further significant 
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savings in energy use should be 
more limited. 


All regions are-expected to experi- 
ence higher residential energy re- 
quirements under the low oil price 
case than the high. This is true even 
for Alberta, which experiences less 
real income. growth with lower 
energy prices. However, we antici- 
pate that demand will respond more 
strongly to price changes than to 
income changes, such that the dif- 
ference in prices between the two 
cases dominates what for Alberta is 
an opposing change in income. 


3.1.3. Commercial Sector 


The commercial sector energy 
demand includes that of all service 
industries except transportation and 
energy utilities. Approximately two- 
thirds of the energy used is for heat- 
ing and cooling buildings. However, 
the types of buildings that make up 
this sector are diverse, including 
hospitals, schools, office buildings, 
corner stores and shopping centres. 


End use energy demand in the com- 
mercial sector, shown in Table 3-3, 
grew less rapidly than that sector's 
output during 1973 to 1984, leading 
to a decline in energy intensity 
(energy use per dollar of output in 
this sector) averaging 1.9 percent 
per year. This resulted from mea- 
sures ranging from adjusting lighting 
levels and resetting temperature 
and humidity controls to retrofitting 
existing buildings. 


For the projection period, the follow- 
ing considerations about commer- 
cial sector growth, energy prices 
and energy efficiency affect energy 
demand. 


Output of this sector tends to be 
more closely linked to population 
and government activities than to 
the vagaries of business cycles. The 
impact of a slower growing popula- 


Table 3-3 


Commercial Energy Demand 


(Average annual growth rates - percent) 


1973-1984 1984-1990 1990-2005 

Oil Price Case Oil Price Case 

Low High Low High 

Commercial RDP 3.2 BT Pe 2.4 2.2 
Real Energy Price[a] BIS -10 0.4 0.4 0.5 
End Use Demand eZ PIT ae wal ith?) (a 15S 
Intensity -1.9 -0.1 -0.6 -0.2 -0.4 

(Levels) 
1973 1984 1990 2005 

Oil Price Case Oil Price Case 

Low High Low High 

End Use Demand 762 872 1021 976. 1420) F269 

(Petajoules) 
Intensity 16-1 13.0 13:0 2:6) 21256 11.8 


(Megajoules per $1971) 


Note: All numbers on this table have been rounded. 
[a] The energy price represents a weighted average efficiency adjusted 


fuel price for the sector. 


tion over the remainder of this cen- 
tury is reflected In somewhat slower 
economic growth towards the end 
of the projection period. We expect 
little growth for schools and_ uni- 
versities - there may even be some 
contraction - but an aging popula- 
tion will lead to more health care, 
restaurants and leisure services. 
Consequently, growth rates of com- 
mercial RDP (defined as the output 
of all service industries except 
transportation, storage and com- 
munications) for the high and low 
price cases are quite similar. Tech- 
nological change has affected the 
service sector significantly, but its 
impact on employment and output 
are difficult to judge. The nature of 
output in many sectors has 
changed, but how energy require- 
ments may be affected is not clear. 


The projected decline in intensity 
comes about as newer, more energy 
efficient buildings replace some of 
the older, less efficient stock. This 
improvement will be dampened to 
some extent as older buildings with- 
out air conditioning are replaced by 
new air conditioned buildings. It 
may also be the case that increased 
use of computers and business ma- 
chines will raise required floor 
space and energy needs per worker. 


New office buildings are more 
energy-efficient than older buildings, 
despite the recent weakness _ in 
energy prices. Building codes, as 
well as the design and use of more 
sophisticated energy management 
systems, all contribute to reduced 
energy requirements. While the rate 
of improvement and adoption of 
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such techniques may be slower in 
an environment of lower energy 
prices, we do not anticipate a rever- 
sal of the downward trend in energy 
intensity. 


While energy demand in the com- 
mercial sector has responded more 
strongly to income than to price 
change in the past, the difference 
between the two cases presented 
here is attributed more to the dif- 
ferent energy prices, as output 
growth Is similar. 


For the low oil price case, real 
energy prices in the commercial 
sector decline through 1990, before 
recovering slowly through 2005. We 
expect energy intensity to decline 
throughout the period even though 
tol Ware =o Weeenerdy phices are 
declining. This is in contrast with the 
1973 to 1984 period when energy 
intensity declined at an average 
fate -of W-9 percent pel “year“as 
prices rose 5.5 percent per year. 


In the high oil price case, real 
energy prices rise steadily through- 
out the projection period. This re- 
sults in greater declines in energy 
intensity than in the low oil price 
case; price is an important incentive 
for conservation. 


3.1.4 Industrial Sector 


The industrial sector includes the 
manufacturing industries, forestry, 
construction and mining, but ex- 
cludes the petrochemical industry, 
which is discussed below. Although 
the industrial sector accounts for ap- 
proximately 30 percent of total end 
use demand, most of its energy re- 
quirements come from only a small 
number of industries. The regional 
diversity of industrial structure and 
energy use in different sub-sectors 
leads to a large variation in regional 
industrial energy requirements per 
unit of industrial output. 


Table 3-4 


Intensity of Industrial Energy Use 


by Selected Industries in 1984 


(Megajoules per 1971 dollar of industrial output) 


Total Manufacturing 73 
Pulp and Paper [a] 343 
lron and Steel 288 
Chemicals[b] 121 
Other Manufacturing 22 

Smelting and Refining 188 

Mining 70 

Total Industrial [b] Wf 


Note: All numbers on this table have been 


rounded. 


[a] Pulp and paper and allied products. 
[b] Excludes feedstock used in the 


petrochemical sector. 


Table 3-4 shows the energy intensity 
(energy use per dollar of industrial 
output) for major industries in 1984. 
The pulp and paper industry is the 
most energy intensive and accounts 
for the largest single share of indus- 
trial energy demand - over 30 per- 
cent. Together, pulp and paper, iron 
and steel, smelting and refining, and 
chemicals account for 60 percent of 
industrial energy demand. Table 3-5 
shows Canada’s diverse regional in- 
dustrial energy intensity. Those pro- 
vinces with large pulp and paper, 
smelting and mining sectors have 
higher industrial energy intensities. 


Table 3-5 


Intensity of Industrial Energy Use 


by Region in 1984 


(Megajoules per 1971 dollar of industrial output) 


Atlantic 91 
Quebec 59 
Ontario 46 
Manitoba Shi 
Saskatchewan 75 
Alberta 46 
British-Columbia 102 
Canada Sf 


Note: All numbers on this table have been 


rounded. 


Major uncertainties about the pros- 
pects for industrial energy use 
include: 


@ whether industrial output will lose 
significant share to the service 
sector in the future; 


@ whether within the industrial 
sector there will be major shifts 
from the traditional resource- 
based energy intensive industries 
to those for which energy input is 
less important; 


e@ the rate of adoption of energy 
saving techniques; 


e@ the rate of adoption of new pro- 
cesses which affect energy 
demand; and 


e@ the impact on energy demand of 
major technological develop- 
ments, such as increased use of 
plastics or ceramics or changing 
material mix in production 


DrOCcesses. 


In Chapter 2 we suggested that in- 
dustrial output will not lose share to 
the service sector over the study 
period. We also projected that the 
share of energy-intensive industries 
in industrial Output would decline 
very moderately. 


Energy conservation measures in in- 
dustry can be categorized in two 
ways. The first kind of measure 
reduces energy use per unit of 
output without affecting the produc- 
tivity of capital or labour in that in- 
dustry, for example heat recovery 
techniques. The main purpose of 
these changes Is energy conserva- 
tion. The second results in reduced 
energy intensity because of "a 
change to a particular industrial pro- 
cess, for example continuous cast- 
ing in steel and aluminium smelting. 
The first kind of measure tends to be 
driven by changes in energy prices 
and by the return on the investment 
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in that process, while the second is 
usually motivated by broader pro- 
cess efficiency and output consider- 
ations than energy savings alone. 


In many cases, it appears that tech- 
nological change not specifically 
driven by energy prices may be one 
of the most important determinants 
of changing energy demand. Some 
of these changes include: 


@ greater application of thermo- 
mechanical pulping and chemi- 
thermo-mechanical pulping in 
the pulp and paper industry, 
which lead to increased electrici- 
ty use and energy savings; 


e use of basic oxygen furnaces, 
electric arc technology and con- 
tinuous casting in the iron and 
steel industry; and 


@ increased automation of process 
control and adoption of more 
eleciricity-intensive- processes, 
which lead to an increased elec- 
tricity share and reductions in 
energy intensity. 


Table 3-6 highlights the major quan- 
titative factors influencing industrial 
energy demand and the resulting 
projections for the two cases. Over 
the 1973 to 1984 period growth in 
industrial production averaged 
0:9 percent per year, heavily in- 
fluenced by the 1982 recession. Be- 
tween 1973 and 1981 industrial 
output grew by 1.5 percent per year. 
In 1982 real industrial production 
declined by 11 percent; the 
resource and manufacturing indus- 
tries were particularly hard hit. The 
decline in output coupled with high 
energy prices prompted significant 
improvements in industrial energy 
use during the early 1980s. Industri- 
al energy demand declined by 
2.1 percent annually between 1980 
and 1984, and energy intensity fell 
by 1.3 percent on average. Most of 


Table 3-6 


Industrial Energy Demand 


(Average annual growth rates - percent) 


1973-1984 
Industrial RDP 0.9 
Real Energy Price [a] 7.8 
End Use Demand [b] Za 
Intensity [b] Woh 

1973 
End Use Demand [b] 1682 2104 

(Petajoules) 

Intensity[b] 50.4 57.0 


(Megajoules per $1971) 


1984 


1984-1990 1990-2005 
Oil Price Case Oil Price Case 
Low High Low High 
4.1 3.4 2.8 25 
-2.1 -0.8 0.2 0.5 
3.3 25 2.4 1.9 
-0.8 -1.0 -0.5 -0.6 
(Levels) 
1990 2005 


Oil Price Case Oil Price Case 
Low High Low High 


2553 2445 3629 3277 


54.5 53.7 50.9 49.4 


Note: All numbers on this table have been rounded. 
[a] The energy price represents a weighted average efficiency adjusted 


fuel price for the sector. 


[b] The increase in end use demand and energy intensity between 
1973 and 1984 is due mainly to inclusion of fuels not 
previously recorded in energy demand data. For example, after 
1973, hog fuel and pulping liquor, steam and petroleum coke 
were added to energy demand. If these fuels were excluded, 
measured energy intensity would have shown a decline of 0.8 
percent per year and end use energy demand an increase of only 


0.5 percent per year over that period. 


the improvements were concentrat- 
ed in the iron and steel, smelting 
and refining and pulp and paper 
industries. 

In Our projections, energy demand 
growth in the industrial sector will 
be heavily influenced by economic 
activity, with energy prices playing a 
lesser role. In both oil price cases in- 
dustrial output is expected to grow 
at over 2.5 percent per year over the 
projection period, much more rapid- 
ly than in the period 1973 to 1984. 
Energy prices, on the other hand, 


are projected to remain relatively 
flat when compared to the experi- 
ence of the past decade. In the low 
oil price case, lower energy prices 
favour Canada’s manufacturing 
sector, leading to stronger output 
growth and consequently higher 
energy demand than in the high 
price" Casey Industrial energy 
demand growth surpasses. the 
growth over 1973 to 1984, despite 
anticipated reductions in energy in- 
tensity. Because energy intensity 
continues to decline, industrial 
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demand for energy grows less rapid- 
ly than industrial output in both oll 
price Cases. 


The rate of decline in energy intensi- 
ty in both cases is higher in the 
medium term than in the 1990-2005 
period. This trend reflects the view 
that, despite present low energy 
prices, the rapid application. of 
energy conservation measures and 
technologies that was triggered by 
the energy price shocks of the late 
1970s and early 1980s will continue 
over the next few years. By the end 
of the 1980s, most of the relatively 
easy-to-apply and cheaper energy 
Savings measures and technologies 
are likely to be in place. In the long 
term, savings in energy use will 
come largely from the replacement 
of existing capital by more efficient 
capital, and from technological 
changes. 


The impact of changing industrial 
structure on energy demand Is Ssig- 
nificant. In both the low and high oil 
price case the share of pulp and 
paper, smelting and refining and 
mining in total industrial output de- 
clines over the outlook period. In the 
low price case, for example, their 
share declines from 1/7 percent in 
1984 to about 15 percent by 2005. 
If this share were constant over the 
projection period, industrial energy 
demand of these three industries 
would be almost 140 petajoules, or 
7.3 percent higher in. 2005 in the 
low price case. 


By 2005 industrial energy demand 
in the low oil price case is 11 per- 
cent (352 petajoules) higher than in 
the high oil price case. Almost 45 
percent of this difference can be at- 
tributed to differences in the 
regional/sector mix of industrial 
output between the two cases, most 
of the remainder being due to dif- 
ferences in the extent and timing of 
the adoption of energy-saving tech- 


nologies. A small proportion results 
from an increased use of electricity 
- a more efficient fuel - in the high oil 
price case. 


3.1.5 Non-Energy Hydrocarbon 
Use 


Approximately 10 percent of total 
end use energy demand goes to 
non-energy uses. In 1984, this 
amounted to 674 petajoules. Of this 
total, 484 petajoules (72 percent) 
was accounted for by petrochemical 
feedstock requirements, 100 peta- 
joules (15 percent) by asphalt, and 
the remainder by lubricants, 
greases, petroleum coke and other 
non-energy petroleum products. 


The petrochemical industry world- 
wide has experienced large capaci- 
ty increases in recent years which, 
combined with a substantial reduc- 
tion in growth of demand for many 
of its products has led to a capacity 
surplus. Most analysts anticipate 
that petrochemical product demand 
will grow at or slightly above the 
rate of GNP growth, but not at the 
much higher past growth rates 
when there was rapid penetration of 
plastics products in all markets. 


There has been significant petro- 
chemical capacity expansion in 
Canada in recent years - most of it 
based on natural gas and ethane. At 
present, over 60 percent of petro- 
chemical feedstock demand is in Al- 
berta, and over 60 percent of total 
feedstock requirements are met by 
natural gas. As a reaction to the 
Canadian oil price increases of the 
early 1980s, plants in eastern 
Canada have increased their ability 
to switch from oil to ethane, propane 
and butanes. 


Projections of petrochemical feed- 
stock demand depend on several 
crucial and uncertain factors: 


@ Canada’s competitive position in 
the world petrochemical market, 
which will be affected by a com- 
bination of relative feedstock 
costs, capital and operating 
costs and access to markets; 


e the timing of new Canadian 
plants® duringiathe projection 
period, which will be affected by 
the world-wide scheduling of 
plant capacity, and by the growth 
_in product demand; 


@ the mix of feedstock demand, 
which will vary with relative feed- 
stock prices and product slate 
requirements. 


In general, due to the world-wide 
surplus capacity for major petro- 
chemical products, their prices 
have been so. depressedianrat 
producers have not always recov- 
ered their operating costs. This is a 
global problem, affecting the indus- 
try in Canada and other countries. 
To operate efficiently and minimize 
production costs per unit of product, 
plants have to run at essentially full 
capacity. In this industry it is gener- 
ally preferable to shut down than to 
run at partial capacity utilization, 
producing high cost, uncompetitive 
output. 


Much Canadian capacity is relative- 
ly new, world-scale and technically 
efficient. Modification and moderni- 
zation of older units have taken 
place, and some Canadian plants 
produce specialized products. 
Given the objective of a viable petro- 
chemical industry in Canada, our 
projections assume that existing 
facilities will continue to operate. 
This presumes that market condi- 
tions will enable producers to over- 
come current problems of poor pro- 
fitability. Canada’s industry must be 
internationally competitive to sur- 
vive; as in the past, this means over- 
coming disadvantages related to 


26 


capital costs, freight and_ tariffs. 
While these disadvantages were 
overcome by a feedstock cost ad- 
vantage in past years, there is con- 
cern that deregulation of natural gas 
prices in both Canada and _ the 
United States will tend to equalize 
gas feedstock costs between plants 
in North America. 


With the current world-wide surplus 
of production capacity for a number 
of major products, new plant invest- 
ment is being approached with 
much more caution than it was in 
the 1970s. While there are a 
number of ethylene projects under- 
way in various parts of the world, 
most of these will not add new 
capacity but rather improve the effi- 
ciency and flexibility of existing 
plants. With growth in petrochemical 
product demand generally anticipat- 
ed to match or slightly exceed over- 
all economic growth, it is likely that 
international supply and demand 
will be in balance within the next ten 
years, raising the possibility of in- 
vestment in new primary petro- 
chemical plant in Canada. Since 
perceptions of market potential and 
investment strategy vary significant- 
ly among industry analysts, espe- 
cially about the timing and location 
of new plants world wide, our as- 
sumptions regarding Canadian 
capacity additions could be viewed 
as optimistic by some but conserva- 
tive by others. 


Whatever the world oil price scena- 
rio, petrochemical prices are deter- 
mined on the world market, Canada 
is a relatively small producer of 
most primary petrochemicals and 
Canada’s ability to supply domestic 
and foreign markets will depend on 
the competitiveness of its products. 
As long as we assume that Canad- 
ian plants will be competitive, it is 
reasonable to assume that they will 
Operate at about full capacity in 


either oil price case. Therefore, we 
assume the same demand for petro- 
chemical feedstock in both oil price 
cases. 


Between 1986 and 2005 we allow 
for the construction of eight ammo- 
nia plants, mainly in Alberta, adding 
a total of 65 petajoules per year of 
natural gas demand when all are 
operating at capacity. Three of 
these plants are scheduled to come 
on stream in 1986-87, the remainder 
not until after 1990. 


One additional ethylene plant is as- 
sumed for Alberta in 1995, requiring 
44 petajoules of ethane and about 
5 petajoules of natural gas annually. 
No new methanol capacity is as- 
sumed for the projection period due 
to the prospect for continued sub- 
stantial worldwide overcapacity. In- 
creased use of methanol as a fuel or 
blending agent could justify new 
capacity before 2005. 


Petrochemical feedstock require- 
ments for natural gas are projected 
to reach 400 petajoules by 2005 
from about 300 petajoules in 1985. 
Ethane use increases from about 
70 petajoules in 1985 to 126 peta- 
joules by 2005 as existing plants ap- 
proach full capacity and the addi- 
tional iethy henenep.aimiriks 
commissioned. 


We allow for increased use of lique- 
fied petroleum gases (LPG) as a 
result of increased feedstock flexi- 
bility in eastern Canada’s petro- 
chemical production, from under 
30 petajoules in 1985 to just over 
60 petajoules by 2005. Use of oil for 
feedstock declines by a_ similar 
amount, to 100 petajoules in 2005. 


These projections assume _ that 
producers make significant use of 
LPG but it is possible that oil may 
remain competitively priced relative 
to LPG, or that other factors may 
lead to less use of LPG and more of 


oil than we have projected. These 
estimates reflect only one of a 
number of options producers have 
to meet a particular product slate. 


Road paving accounts for 75 to 
80 percent and roofing most of the 
remainder of total Canadian asphalt 
demand. Asphalt demand declined 
from 146 petajoules in 1979 to 
105 petajoules in 1984 (its approxi- 
mate level in 1970-71). Since 1979 
there has been an almost continu- 
ous decline in new asphalt demand, 
related to weak economic activity in 
1980-82, less road-building activity, 
improved efficiency in asphalt use 
and increased recycling of asphalt 
for road building. Other uses of as- 
phalt besides road paving include: 
roofing, railroad bedding, and insula- 
tion of underground waterpipes and 
communications cables. 


Over the next twenty years we 
expect recycling to play an impor- 
tant role in moderating demand for 
new asphalt, although there are limi- 
tations on the use of recycled as- 
phalt for paving, due to quality con- 
siderations. We _ project asphalt 
demand to be 172 and 176 peta- 
joules in 2005 in the high and low oll 
price cases, an average growth of 
about 2.5 percent per year. However, 
as there was a strong demand 
recovery in 1985, growth over the 
twenty year period 1985-2005 is 
only 2.0 percent per year. 


Other non-energy products from 
energy resources include lubricating 
oils and greases, petroleum coke, 
naphtha specialties and other petro- 
leum products. Together these ac- 
count for about 13 percent of non- 
energy demands, and are projected 
to grow at 2.5 and 2 percent annual- 
ly in the low and high oil price cases 
respectively. By 2005, we expect 
these uses to account for less than 
2 percent of total energy 
requirements. 


ZT 


3.1.6 Transportation Sector 


The transportation sector includes 
road, rail, air and marine transport. 
In 1984, transportation uses ac- 
counted for 26 percent of total end 
use demand and 62 percent of end 
use oil demand. Within the sector, 
road transport is most important, ac- 
counting for 81 percent of transport 
energy use in 1984, up from about 
75 percent in the early 1960s. 
Figure 3-1 shows the distribution of 
transportation energy use by mode 
of transport. Clearly, change in use 
of road transport has a significant 
effect on change in total demand for 
oil. 


Some of the most. significant 
changes in energy demand since 
the early 1970s have occurred in 
this sector, particularly road trans- 
port. Transportation energy demand 
behaved differently between the 
periods 1973-1980 and 1980-84. 
During 1973-80, transportation 
energy demand rose 3.5 percent 
annually, and road _ transport 
demand almost 4 percent. This com- 


pares with declines of 3 and 2.5 per- 
cent per year respectively in 
1980-84. 


Between 1971 and 1979 new car 
sales increased at 3 percent annual- 
ly; From 1979 to 1982, new car 
sales fell by a total of 29 percent, or 
11 percent on average each year. 
This reflected the impact of high 
energy prices, weak - and in 1982 
declining - real disposable income 
per household, and interest rates 
above 15 percent in 1981 and 1982. 
All these factors caused individuals 
to postpone either the normal re- 
placement of existing automobile 
stock, or the purchase of additional 
vehicles. The delay related to stock 
replacement led to a strong recovery 
in new car sales in 1983-85. Aver- 
age growth from the 1982 level was 
1/7 percent annually through 1985. 


Other factors influencing the decline 
in road transport energy demand 
over 1980-84 were: 


® major improvements in new car 
fuel efficiencies for both large 
and small cars, compounded by 
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a continued shift towards smaller 
cars; the small car share of new 
car sales rose from 56 percent in 
1978 to 61 percent in 1984; 


@ a decline in energy use by trucks, 
although smaller than the decline 
in energy use by Cars. 


Table 3-7 sets out some of the 
major assumptions and factors in- 
fluencing transportation energy 
demand, along with the growth 
rates In our projections. 


Our projections for road transporta- 
tion distinguish between car and 
truck demand. For cars, energy 
demand depends on new Car fuel ef- 
ficiencies, the ratio of large to small 
car sales, the rate of stock replace- 
ment and distance driven. Our as- 
sumptions in these areas reflect our 
view that there will not be a major 
reversal of efficiency gains realized 
between 1973 and 1984 and 
consumer attitudes toward oil use. 


Our projections of automobile 
energy use rest on a number ol 
considerations. 


e We project a gradual increase in 
the number of cars per household 
in both cases, from 1.24 cars per 
household in 1984, to 1.33 by 
2005 in the high oil price case, 
and 1.42 in the low oil price case, 
where real disposable income 
growth is stronger. (In the United 
States, there are now 1.49 cars 
per household.) Several factors 
could dampen further penetration 
of cars, leading to a lower 
number of cars per household 
than we have projected. New car 
prices have risen more rapidly 
than overall inflation during the 
past five years and there have 
been real increases in some 
major operating costs such as 
insurance. 
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Table 3-7 


Transportation Energy Demand 


(Average annual growth rates - percent) 


Explanatory Variables 


Real Gasoline Price for Cars 
New Car Sales 

Car Stock 

New Car Fuel Use per Kilometre 
All Car Fuel Use per Kilometre 
New Truck Sales 

Truck Stock 

All Truck Fuel Use per Kilometre 
Energy Intensities 
Energy Use per Car 
Energy Use per Truck 


Energy Demand 


Total Transportation 
Road 

- Cars 

- Trucks 

Rail 

Air 

Marine 


1980-84 1984-1990 1990-2005 
Oil Price Case Oil Price Case 
Low High Low High 

7A -2.4 -0.7 -0.1 0.2 
1.0 44 3.4 LZ ie 
les PAT 225 1.9 ee 
-6.4 -0.6 -1.5 05 -0.7 
-4.2 -4.2 -4.5 -0.8 -1.2 
-1.5 6.7 6.4 et 1.8 
lee 3.6 35 2.4 2.0 
0.0 [a] -0.2 -0.2 06 -0.9 
-5.4 -3.8 -4.4 09 -1.4 
-1.6 -0.9 -0.8 06 -0.8 
-3.2 1.0 OS he 0.8 
-2.5 OV7, 0.4 1.4 0.7 
-4.2 -1.1 Sl e7/ 0.9 0.1 
-0.2 2.7 2.5 1.8 LZ 
-2.1 QD 2 1.4 ial 
-2.7 2.3 1.4 1.8 0.6 
-13.2 0.9 -1.0 2.5 2S 


Note: All numbers on this table have been rounded. 


[a] 1982 to 1984. 


Source: Energy Demand - Appendix Table A3-2 


@ New car fuel efficiencies continue 
to improve for both large and 
small cars, although at a slower 
rate in the low oil price case than 
in the high. Fuel efficiency of new 
cars iS assumed to improve by 
about 1 percent annually over 
1984-2005 in the high oil price 
case, and about 0.5 percent in 
the low. 


e The share of small cars in new 
car sales declines slightly from 
61 percent in 1984 to 58 percent 
in 2005 in the low oil price case 
but increases to 65 percent by 
2005 inthe high. 


@ There is no change in distance 
driven per automobile in spite of 
income or price changes. This in- 
dicator has remained very stable 
for many years, despite massive 
shifts in energy prices and 
income. 


e New car sales in 1984-90 are 
projected to increase at an aver- 
age annual rate of 3.4 to 4.4 per- 
cent in the high and low cases re- 
spectively. This is substantially 
above the average 1 percent 
growth over 1980-84. Our outlook 
for 1984-90 - which includes the 
rebound in 1985 - is broadly con- 


sistent with historical experience. 
Between 1990 and 2005 new car 
sales grow at about 1 percent per 
year in both cases. 


Fuel efficiency is the most critical 
determinant of automobile energy 
consumption. There are major un- 
certainties surrounding expected 
car fuel efficiency improvements. If 
we were to assume no change in 
fuel efficiencies from 1984 levels, 
demand for motor gasoline used by 
Cals. WOuldn be.78 16. -16>:percent 
higher by the year 2005 - without 
taking into account any changes in 
the small/large car mix. 


We are assuming no major in- 
creases in the shares of propane 
and natural gas for vehicles (NGV). 
Federal incentives for conversion 
are expiring, and the levels of oil 
prices in both cases result in a fairly 
long payback period for installing 
conversion equipment. However, 
some fleet conversions may still be 
attractive. The share of propane and 
NGV in road sector energy demand 
is: sprojected ton.increase: from 
0.9 percent in 1984 to 1.7 percent in 
2005 in the low oil price case and to 
3.2 percent in the high case. By 
2005 we estimate that 240 000 and 
400 O00 cars will use propane or 
NGV in the low and high oil price 
cases respectively, about 1 and 
2 percent of vehicle stock in that 
year. (In the September 1984 
Report we had projected a 
fuel market share of 5 percent 
for propane and NGV by 2005 
corresponding to some 
560 000 cars or 3 percent of the 
vehicle stock. This projection was 
consistent with the higher oil price 
projections in that report.) 


Our assumptions lead to a projected 
decline in car energy demand of 1.1 
to 1.7 percent annually over 
1984-1990, but an increase in 
demand of between 0.1 and 1.0 per- 
cent over the next 15 years (Table 
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3-7). By 1990 (2005) car energy 
demand is 674 (680) and 698 (798) 
petajoules in the high and low cases 
respectively compared to 7/47 peta- 
joules in 1984. 


New truck sales are expected to in- 
crease at about 6.5 percent annually 
between 1984 and 1990, slowing to 
about 1.5 percent growth thereafter. 
The 1984 to 1990 projection ap- 
pears to be a considerable reversal 
of the 1980 to 1984 experience 
(Table 3-7). However, the pattern of 
new truck sales from 1971 to 1984 
was similar to that of cars. Between 
1971 and 1979 growth of new truck 
sales averaged almost 12 percent 
annually. From 1979 to 1982, truck 
sales declined by 19 percent a year, 
and in 1982 they were below the 
1973 level of sales. With the strong 
recovery after the 1981-82 reces- 
sion, truck sales rose by 24 percent 
a year between 1982 and 1985. The 
estimate of 6.5 percent for 1984-90 
includes a 26 percent gain in 1985. 
These projected increases in truck 
sales result in an annual growth of 
truck stock over 1984-90 of 3.5 per- 
cent en average, “slowing: Lo 
2-2.4 percent during 1990-2005. 


During the late 1970s and early 
1980s improvements were made In 
truck transportation which led to 
fuel efficiency gains. Design 
changes were introduced and loads 
were organized to maximize truck 
fuel erticicney: Wits. Is. the. Tor all 
types of trucks, but particularly for 
diesel trucks weighing more than 
15 OOO kilograms and used for long- 
distance transport. These improve- 
ments, coupled with the fact that the 
use of trucks for transporting goods 
restricts the scope for fuel efficiency 
gains arising from weight reduction, 
have led us to project truck stock 
fuel efficiency gains of O02 to 
1.0 percent over the period. For light 
gasoline trucks fuel efficiency gains 


are 1.0 percent annually over the 
twenty years in the high oil price 
case, but slow after 1990 to 0.6 per- 
cent in the low oil price case. For 
extra-heavy diesel trucks improve- 
ments are projected at 0.8 percent 
in the high oil price case for the 
twenty years; in the low oil price 
case these improvements slow to 
0.5 percent from 1990 to 2005. 


With the weaker fuel efficiency 
gains we have assumed for trucks 
relative to cars and given the grow- 
ing requirements for truck transpor- 
tation of goods, energy demand for 
truck use is projected to increase at 
about 2.5 percent per year between 
1984 and 1990 in both cases, slow- 
Ing to between 1.8 and 1.2 percent 
annually in 1990-2005 in the low 
ana WiGihh “Olly DiICe Cases, 
respectively. 


There is little difference in the distri- 
bution of truck stock between light 
and heavy, and between gasoline 
and diesel trucks in the two cases. 
The share of diesel trucks remains 
flat at about 4 percent throughout 
the projection period. This plus our 
assumption of less fuel efficiency 
improvement for diesel-powered 
than gasoline trucks leads to an in- 
crease in the diesel share of road 
energy demand, from 17 percent in 
1984 to about 25 percent by 2005, 
in both oil price cases. 


In total, road transportation energy 
demand is projected to increase at 
0.4 to 0.7 percent per year on aver- 
age between 1984 and 1990 in the 
high and low oil price cases, respec- 
tively. From 1990 to 2005, demand 
growth is somewhat higher (0.7 and 
1.4 percent in the low and high oll 
price cases respectively) as fuel ef- 
ficiency gains slow down. 


In the September 1984 Report refer- 
ence case we projected energy 
demand for road transport to decline 


by almost a full percentage point 
annually through 1990, then to in- 
crease by just under one percent a 
year thereafter. The major reason for 
the much lower growth in the 1984 
Report is the assumption of much 
stronger fuel efficiency improve- 
ments in that Report, based on a 
projection of higher oil prices. 


Air transportation accounted for 9 
percent of transportation energy 
demand in 1984 and rail and marine 
accounted for 5 percent each. 


Airlines do not anticipate the rapid 
increase in energy use of the 1960s 
and 1970s to be repeated in the 
future. High fuel costs and the 
impact of the 1981-82 recession on 
air travel have led the industry to un- 
dertake considerable rationalization 
- increasing load factors and 
modifying fleets to more efficient 
aircraft. Growth of passenger kilo- 
metres is expected to be modest 
compared with that of the previous 
twenty years, but the impact of 
deregulation on demand for air 
travel, airline operations and energy 
demand is uncertain. Some analysts 
have suggested that improved load 
management and less rapid growth 
in travel means that airlines’ energy 
demand will grow little over the next 
twenty years. We are not adopting 
such an extreme view; we project 
air sector energy demand to in- 
crease on average at 1 percent over 
1984-2005 in the high oil price case 
and 2 percent in the low oil price 
case. 


Rail and marine transport is used 
mainly for shipping bulk goods such 
as grains, coal, iron ore and logs, al- 
though rail is also used on occasion 
to move some manufactured goods. 
Consistent with recent experience 
in these sectors, we expect energy 
demand to lag output growth, 
averaging 1.9 percent and 1.5 per- 
cent for rail in the low and high oil 
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price cases for 1984-2005, and 2.0 
and 1.3 percent respectively for the 
marine sector. 


Summary 


Total end use energy demand for 
Canada, as projected in our two oil 
price cases is shown in Figure 3-2. 
In the high oil price case growth 
over the period 1984-2005 is 
Moupelcentl Ol vaverage, as COM. 
pared to 1.9 percent in the low oil 
price case. By 2005, this results ina 
10 percent difference in the levels 
of national end use energy demand. 
Expressed in terms of energy 
demand per unit of output - or 
energy intensity - both projections 
show steady declines of -0.8 per- 
cent and -1.0 percent a year from 
current levels in the low and high oil 
price cases respectively. 


Energy demand does not differ 
greatly between the two oil price 
cases, notwithstanding the rather 
large difference of oil prices be- 


tween them. This is largely a result 
of our view that there will be low re- 
Sponsiveness of demand to dif- 
ferences of energy prices. A number 
Olin UACTORS CAC COUI Ia. Ole wits 
expectation. 


Structural factors now play an in- 
creasingly “invportant role in 
determining energy demand. In the 
residential and commercial sectors 
the characteristics of existing build- 
ings have a major role in determin- 
ing energy demand, and these char- 
acteristics are not sensitive to future 
price and income changes. Similar 
arguments apply to the industrial 
sector, where existing processes, 
capital stock and machinery charac- 
teristics will continue to affect future 
demand. As well, consumer atti- 
tudes will continue to favour energy 
conservation, given the uncertainty 
of future prices. On-going tech- 
nological change is expected to add 
to the fuel efficiency gains realized 
in the 1970s and early 1980s. 


Sectoral shares of energy demand 
do not differ between the two oil 
price cases, although they do 
change over the projection period. 
Between 1984 and 2005 the resi- 
dential share of end use demand 
falls from 19 to 17 percent; the com- 
mercial sectors share increases 
from 13 to 14 percent. Industrial 
energy demand increases its share 
from 32 to 36 percent. That of trans- 
portation declines from 26 to 22 per- 
cent. Non-energy (petrochemical) 
requirements are stable throughout 
the study period at 10 percent of 
end use demand. 


Output and income could vary signi- 
ficantly from our projections, directly 
affecting the level of energy 
demand. It is conceivable that the 
range of future energy demand 
could be much wider than we have 
shown here, meaning that energy 
demand in the year 2005 could fall 
outside of the 9 000 to 10 000 peta- 
joule band. 
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3.2 End Use Energy Demand by 
Fuel and Region 


The pattern of fuel use has changed 
dramatically in Canada over the 
past decade. The shift away from oil 
in favour of electricity, natural gas 
and other fuels which occurred in re- 
sponse to the surge in real prices in 
1973-74 and 1979-80 has been ex- 
tensively documented. 


It is difficult to discuss in any detail 
the evolution of fuel demands with- 
out focussing on each region. Apart 
from transportation, the fuel require- 
ments of each region vary depend- 
ing in part on differences of industri- 
al structure between them. 


Oil still satisfies a substantial share 
of energy demand in Atlantic mar- 
kets, while in Quebec the availability 
of natural gas and abundant hydroe- 
lectric resources provide more op- 
portunity for interfuel competition. In 
the west natural gas is used exten- 
sively, although in British Columbia 
and Manitoba hydroelectricity offers 
a competitive alternative. 


The increase in prices of conven- 
tional energy forms in the 1970s 
and early 1980s sparked interest in 
alternative, renewable energy 
sources. One notable example is 
the use of wood for residential heat- 
ing in the Atlantic provinces. Another 
is the use of hog fuel and pulping 
liquor in the pulp and paper industry. 


In the following section we outline 
our views on the prospects for alter- 
native energy sources, then turn toa 
regional analysis of end use 
demand by fuel - focussing on the 
characteristics of the regional mar- 
kets which affect fuel choice, 
ending with a summary of the out- 
looks at the national level. 


3.2.1 Alternative Energy 


Alternative energy includes hog fuel 
and pulping liquor, wood, solar, wind 


and municipal solid waste. 


In the 1984 Report we discussed 
the outlook for alternative energy 
sources, including renewable 
energy, of all types. Our views on 
the costs of various forms of alterna- 
tive energy, and the conditions for 
penetration of these energy forms 
have not changed. 


The degree of penetration of alterna- 
tive energy sources depends on 
their costs, relative to the costs of 
other energy forms. We have no evi- 
dence causing us to lower the real 
cost estimates for alternative 
energy forms shown in the Septem- 
ber 1984 Report. As our present out- 
looks are characterized by much 
slower real price growth for conven- 
tional energy, we are now less op- 
timistic about penetration of alterna- 
tive energy. 


In our low and high oil price cases 
we expect renewable energy forms 
to account for 6 and 7 percent re- 
spectively of end use energy 
demand in 2005, about the same 
proportion as in 1984 and as was 
projected for 2005 in the 1984 
Report. 


Hog fuel and pulping liquor have 
become an important energy 
source for the forest products 
sector. While we anticipate that they 
will continue to play an important 
role in meeting that sector's future 
requirements, increased use of 
thermo-mechanical pulping and 
constraints on the forest industry’s 
output over the long term - partic- 
ularly in British Columbia - are likely 
to restrict growth of hog fuel and 
pulping liquor use. 


Wood use in the residential sector 
has increased dramatically since 
the mid-1970s. However, with the 
projections of oil and natural gas 
prices substantially below those of 
earlier years - and with real oil 


prices not anticipated to return to 
1981 levels again over the next 
twenty years - it is unlikely that fur- 
ther substantial increases will occur 
in residential wood use. Its share is 
likely to remain near its present 
level of 3 percent of residential 
energy use. 


Disposal of municipal solid waste is 
becoming increasingly difficult. 
Many municipalities are considering 
construction of municipal solid 
waste plants to generate electricity; 
however, there are environmental 
obstacles to obtaining acceptable 
locations for them. We assume that 
some will be built and we have 
included some 35 petajoules of 
energy from municipal solid waste 
plants in both cases. 


A nominal amount of solar energy 
and energy from agricultural 
sources is also included in our pro- 
jections, increasing from 1 petajoule 
in 1984 to 9 petajoules by 2005. 


Technological developments which 
reduce the cost of these energy 
forms could result in a significantly 
larger share of renewable and alter- 
native energy forms than we have 
projected under our energy price 
assumptions. 


Regional considerations - particular- 
ly in respect of available alternative 
energy sources - may favour devel- 
opment and use of renewable and 
other non-conventional energy 
forms in some regions over others. 
Technological developments may 
also make some small-scale use of 
solar or wind energy feasible in 
some areas. However, we anticipate 
that the outlook for only moderate in- 
creases in conventional energy 
prices from their present relatively 
low level, will hinder the further 
penetration of renewable and alter- 
nate energy forms. Nevertheless, 
we do not project a deterioration in 
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the level of energy requirements 
met by renewable sources. 


3.2.2 Atlantic Region 


The Atlantic region has made signifi- 
cant strides since the early 1970s in 
reducing its dependence on oll. 
Oil's share of end use demand has 
declined from 82 percent in 1973 to 
64 percent in 1984. Though there 
has been some shift towards elec- 
tricity, increased use of wood in the 
residential sector and wood waste 
in the industrial sector account for 
most of this change. During the pro- 
jection period, to the year 2005, we 
expect wood to increase its share of 
residential energy demand in the 
high oil price case to 29 percent 
from 24 percent in 1984, at the ex- 
pense of oil, due to the higher oil 
price. In the low oil price case 
wood's share is maintained at about 
its present level. Any further penetra- 
tion of wood beyond what we have 
shown is expected to be restricted 
because of constraints on its availa- 
bility and its relatively high price. 


Energy shares in the industrial 
sector show virtually no difference 
between the two price cases. Elec- 
tricity’s share increases from 28 per- 
cent in 1984, to 36 percent by 2005, 
reflecting increased use of electrici- 
ty by the pulp and paper industry, 
which accounts for more than half of 
the Atlantic region's” industrial 
energy demand. Electricity’s share 
rises at the expense of hog fuel and 
pulping liquor as new technologies 
in pulp and paper are increasingly 
used, and as the availability of 
steam to the industrial sector 
ceases with the closure of the heavy 
water plant in Nova Scotia. 


In both oil price cases, oil is less ex- 
pensive than electricity on an 
efficiency-adjusted basis in the resi- 
dential, commercial and industrial 
sectors, but uncertainty over future 
oil prices will likely continue to in- 
fluence consumers’ choice. 


The projected levels and shares of 
end use demand (including trans- 
portation demand) in the Atlantic 
region are shown in Figure 3-3. 


3.2.3 Quebec 


The Quebec energy market has 
been characterized by intense 
competition between natural gas 
and electricity in recent years. With 
the completion of the natural gas 
pipeline and laterals in the province, 
natural gas utilities offered incen- 
tives to encourage gas use in the 
Quebec market. In addition federal 
programs such as the Canadian Oil 
Substitution Program provided a fur- 
ther incentive to switch off oil. 
During this period, Hydro-Québec 
had surplus electricity which it 
marketed by offering incentives for 
conversion to electric or dual-fired 
residential furnaces and industrial 
boilers. As a result, approximately 
5 percent of Quebec’s housing 
stock currently has dual heating 
ability. In the industrial sector the re- 
sulting structure is even more flexi- 
ble as many plants now have the 
ability to use heavy fuel oil, natural 
gas or electricity. 


Like the Atlantic region, Quebec 
made significant moves to reduce 
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its dependence on oil from 19783 to 
the early 1980s. Oil's share of end 
use energy demand fell from 7/3 per- 
cent in 1973 to 47 percent in 1984. 
The increased availability of natural 
gas, coupled with federal govern- 
ment subsidy programs and incen- 
tives from the electric power and 
natural gas utilities, boosted elec- 
tricity's share from 19 percent in 
1973 to 32 percent in 1984, and 
that of natural gas from 5 to 
12 percent. 


Most of the incentive plans offered 
by the utilities have now expired, 
and the natural gas market is more 
mature. Therefore, the choice of fuel 
in most Quebec markets will now 
be guided largely by unsubsidized 
relative fuel prices. 


Over the long run, we expect the 
shares of electricity and natural gas 
to increase at the expense of oil in 
both cases. Figure 3-4 shows the 


levels and distribution of fuel 
demands for the two cases. In the 
high oil price case, the relative price 
of electricity is more favourable 
than in the low case, leading to a 
slightly higher share of electricity 
(41 percent) in end use demand as 
compared —toe the low, case 
(38 percent). 


In the residential sector in Quebec 
the use of oil continues to decline in 
both cases, conversions being 
largely to electricity. We do not 
expect any change in the preference 
of many Quebec residents for elec- 
tricity over natural gas as a heating 
fuel for single family and small 
multiple units - despite the price ad- 
vantage of natural gas. However, 
large apartment buildings may 
choose natural gas over electricity 
because of a price advantage re- 
sulting from differing utility rate 
structures for the two fuels. Wood 


presently accounts for about 11 per- 
cent of residential requirements, 
and its share is expected to rise only 
slightly given the price levels of 
other energy forms. 


Industrial energy use is heavily in- 
fluenced by the province's industrial 
mix. Process-oriented changes are 
likely to have a significant impact 
on industrial fuel shares. In 1984, 
pulp, paper, smelting and refining 
together accounted for over 50 per- 
cent of industrial energy demand. 
Adoption of thermo-mechanical 
pulping is expected to reduce pulp 
and paper requirements for hog fuel 
and oil in favour of electricity. The 
smelting industry will use primarily 
electricity. Construction of new 
smelters will increase that sector's 
requirements, but replacement of 
older plants with more efficient pro- 
cesses will partly offset the addition- 
al demand of the new plants. 
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Hydro-Quebec is currently selling 
surplus electricity to that province's 
industrial sector. These sales, of ap- 
proximately 37 petajoules, will end 
in 1989 at which time consumers 
may meet some of this requirement 
with natural gas. Over the long run 
due to changes in industrial pro- 
cesses and plants mentioned 
above, electricity’s share of industri- 
al demand is expected to be main- 
tained at 47 to 49 percent. 


In the short term we expect intense 
competition between natural gas 
and heavy fuel oil in the dual fuel 
portion of the industrial market. In 
1986, there is already evidence of 
the loss of some natural gas loads 
to heavy fuel oil. With the recent de- 
cline in heavy fuel oil prices, the 
deregulation of natural gas prices 
and the fuel-switching ability within 
the Quebec industrial market, there 
is considerable uncertainty as to 
future market shares in this sector. 
For our projections we assume a 
continued long-term decline in the 


use of heavy fuel oil, consistent with 
our assumption that natural gas 
prices will track heavy fuel oil prices 
- especially in the industrial sector. 


3.2.4 Ontario 


In Ontario there has been competi- 
tion between natural gas and elec- 
tricity for both conversions and new 
markets, but to a lesser extent than 
in Quebec. Ontario is the largest re- 
gional energy market, accounting 
for over 35 percent of national 
demand. It has the largest provincial 
demand for oil and natural gas, al- 
though It consumes a little less elec- 
tricity than does Quebec. As in the 
other regions, there is little dif- 
ference in fuel shares between the 
low and high oil price cases (Figure 
3-5). Electricity and natural gas 
shares are projected to increase by 
four percentage points each, to 
about 20 and 34 percent respective- 
ly by 2005, while oil loses eight to 
ten points, declining by 2005 to 
about 29 percent of end use 
demand. 


Figure 3-5 
End Use Demand by Fuel 
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Despite the outlook for lower oil 
prices, natural gas and electricity 
maintain a price advantage over oil 
in the residential sector. Similarly, 
on an efficiency-adjusted basis, 
prices of these two fuels are less 
than oil in the commercial sector. In 
the industrial sector, efficiency- 
adjusted natural gas and heavy fuel 
oil prices are equivalent; both are 
slightly below electricity prices. 


In the residential sector, we project 
continued conversion from oil - 
more pronounced in the high oil 
price case, where oil’s share falls 
from 17 percent in 1984 to 4 percent 
in 2005 (compared to 8 percent in 
the low oil price case). In both 
cases, the natural gas share of resi- 
dential energy demand reaches 47 
percent by 2005. In the high oil 
price case electricity captures 
share from oil, reaching 40 percent 
(versus 35 percent in the low case). 
The natural gas price maintains an 
advantage over electricity when ad- 
justed for relative efficiencies but 
the fuel choice for new housing con- 
struction may reflect the relative 
capital costs of alternate heating 
systems at least aS much as expect- 
ed fuel costs. For many buildings it 
is less expensive to install electric 
heating than natural gas systems; in 
some instances this may determine 
the fuel choice for new housing. 


Within Ontario’s industrial sector, 
iron and steel together with pulp 
and paper account for about 45 per- 
cent of energy requirements. We 
expect some penetration of thermo- 
mechanical pulping, leading to a 
shift towards electricity from diesel 
and hog fuel. Natural gas prices in 
both cases are very competitive 
relative to other fuels, which leads 
to natural gas capturing close to 40 
percent of the industrial market by 
2005 compared to 35 percent in 
1984. Electricity’s share remains 
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around 20 to 22 percent. Increased 
initiatives by Ontario Hydro or fur- 
ther technological change toward 
more electricity-intensive processes 
could increase this fuel’s share 
above the levels we have projected. 


3.2.5 Prairie Provinces 


Alberta's energy requirements and 
use of natural gas dominate the fuel 
profile for the Prairie provinces. 
Figure 3-6 shows the levels and 
shares of fuel demand in the two oil 
price cases. In both Manitoba and 
Saskatchewan we anticipate an in- 
creasing share of electricity in both 
oil price cases (coming largely from 
the residential sector). Fuel shares 
for the region as a whole do not 
differ substantially between the two 
cases, both showing a_ long-run 
trend. of substitution from: oll to 
electricity. 


Within Manitoba, in the residential 
sector there are some minor shifts 


in shares between the two cases, as 
the price of electricity relative to oll 
and gas is more favourable in the 
high oil price case than in the low. In 
the high oil price case electricity’s 
share rises from 34 percent in 1984 
to 44 percent in 2005 as compared 
to 39 percent under low oil prices. 
There is not as much change in Sas- 
katchewan, where natural gas is ex- 
pected to maintain its current share 
of one-half of residential demand 
throughout the projection period. 
The dominance of natural gas in Al- 
berta’s residential sector (72 per- 
cent in 1984) is expected to con- 
tinue throughout the projection hori- 
zon in both the high and low oil price 
cases. Natural gas prices maintain 
a significant advantage over elec- 
tricity in» this, province, and. this 
should reinforce the current choice 
of natural gas for residential heating. 


Natural gas is the major fuel in the 
industrial sector in both Saskatche- 
wan and Alberta. Electricity ac- 


counts for the largest share in 
Manitoba, reflecting the differences 
of industrial structure between the 
provinces. Energy-intensive indus- 
tries in these provinces include pe- 
troleum refining, chemicals, mining, 
pulp and paper and smelting. In Al- 
berta and Saskatchewan mining 
dominates the industrial sector and 
is a large consumer of natural gas, 
while pulp and paper (which uses 
hog fuel and diesel fuel oil) and 
other manufacturing (a major elec- 
tricity consumer) are large in 
Manitoba. In all three provinces we 
anticipate a continued decline in the 
use of oil. The reduction in oil's 
share will be split between in- 
creases in natural gas and electricity 
in Manitoba and Saskatchewan, and 
taken-up by natural gas in Alberta. 


3.2.6 British Columbia, Yukon 
and Northwest Territories 


Fuel shares in British Columbia are 
more similar to those in Ontario than 
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in Alberta because natural gas does 
not dominate energy use to the 
extent that it does in Alberta. Figure 
3-7 shows the fuel shares and 
levels for British Columbia and the 
two territories. 


In the residential sector natural gas 
currently accounts for the largest 
share of fuel - 41 percent. In both oil 
price cases we anticipate that this 
share will rise to about 47 percent, 
because oil continues to decline as 
a fuel for residential heating. Wood 
is expected to maintain its 10 per- 
cent share throughout. Comparative 
costs of electricity, natural gas, and 
wood in larger urban areas suggest 
that further conversions to wood are 
unlikely to be economic. 


We do not include a natural gas 
pipeline to Vancouver Island in our 
projections. Should this project pro- 
ceed, natural gas would probably 
displace electricity used for heating 
in the residential market over a 
period of ten to fifteen years, with 


the result that the natural gas share 
would be higher than we have 
projected. 


The industrial sector is dominated 
by pulp and paper, which accounted 
for 63 percent of industrial energy 
use in 1984. The next largest energy 
consumer is smelting and refining, 
at 8 percent. We do not assume any 
additional smelting facilities or relat- 
ed major electric power expansions 
in Our projections. 


Thermo-mechanical pulping and 
chemi-thermo-mechanical pulping 
processes are likely to be adopted 
in the pulp and paper industry, and 
we have included some increase In 
electricity requirements to meet 
these needs. However, the timing is 
uncertain and could affect our pro- 
jections. We also assume that the 
forestry and pulp and paper indus- 
tries will face physical constraints to 
output during the 1990s which will 
limit their energy demand growth. 


Physical limitations on production 
of hog fuel and pulping liquor lead 
to a gradual decline in their share of 
industrial energy, from 48 percent in 
the mid-1980s to 40 and 45 percent 
by 2005 in the low and high price 
cases respectively. 


Taking these factors and other in- 
dustrial demand into account, we 
project a gradual increase in the 
natural gas share of industrial 
demand from 16 percent in 1984 to 
21 and 23 percent by 2005 in the 
two oil price cases. 


Yukon and the Northwest Territories 
rely on oil and electricity for all of 
their energy use. Assuming no 
major frontier developments and 
taking into account the settlement 
pattern of widely-scattered small 
communities, we do not anticipate 
any change in fuel mix in the two 
territories. 


Figure 3-7 
End Use Demand by Fuel 
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Though relative prices have 
become more favourable to oil than 
they were over the past few years 
and are projected to remain so, 
consumers are likely to continue 
switching away from oil because of 
uncertainties about oil prices and a 
concern that they will increase as 
they have in the past. 


Substitution towards electricity, 
natural gas and, to a lesser extent, 
other Tels. 1S. prolecteds ime Doth 
cases. We have not assumed any 
difference in available fuel sources 
between the two cases. As a result, 


the difference in fuel shares be- 
tween the two cases is rather small 
(see Table 3-8). On the other hand, 
the volumes of fuels used exhibit 
more pronounced variations be- 
tween price cases, resulting from 
the impact of both income and 
prices on total energy demand dis- 
cussed in Section 3.1. (Figure 3-8) 


By the year 2005, our projections 
show an increase in the level of oil 
consumption relative to 1984, but a 
drop in its share of total demand. 
Continued reliance of the transpor- 
tation sector on oil products, 
coupled with less rapid vehicle fuel 


Table 3-8 


End Use Energy Demand 
and Fuel Market Shares 


1984 
Levels 
Electricity 1271 
Natural Gas 1743 
Oil 2762 
Renewables & Steam [b] 510 
Coal 239 
NGL 153 
Total 6678 
Shares 
Electricity 19 
Natural Gas 26 
Oil 42 
Renewables & Steam [b] 8 
Coal 4 
NGL 2 
Total 100 


2005 


Oil Price Case 


Low High Difference [a] 


(Petajoules) 


2213 2160 -2 
3034 2682 -12 
3334 2863 -14 
653 645 -1 
450 404 -10 
298 303 2 
9982 9057 -9 
(Percent) 
22 24 2 
30 30 0 
33 32 -1 
6 i 
5 4 -1 
3 3 0 
100 100 - 


Note: All numbers on this table have been rounded. 

[a] Difference for petajoules is high minus low as a percentage of 
the low oil price case. Difference for shares is the 
percentage point difference of shares, high minus low. 

[b] Includes hog fuel and pulping liquor, wood, wind, solar, 


municipal solid waste, and steam. 


Source: Appendix Table A3-6 


efficiency improvements than in the 
recent past, are a major factor 
behind the higher levels of demand 
at the end of the projection period. 
Our assumptions of gradual on- 
going substitution out of oil and 
penetration of new markets by elec- 
tricity and natural gas lead to an in- 
crease in these fuels’ shares over 
the period. The outlook of weak 
price growth for conventional fuels 
relative to the cost of alternative or 
renewable energy is the mayor 
factor impeding further penetration 
of these energy sources beyond a 
7 to 8 percent share. Our projections 
for end use demand for NGL largely 
reflect our outlook for petrochemical 
feedstock requirements, discussed 
(IM SeCuoOn 3.1.5, 


In our projections we assume that 
residential and commercial 
consumers of natural gas face the 
same commodity price as industrial 
users. The difference in sectoral 
prices for natural gas reflects only 
the differences in distribution costs 
between types of service. The evolu- 
tion of sectoral prices for natural 
gas under deregulation is, however, 
unclear. Our assumptions lead to a 
significant price advantage for natu- 
ral gas in the residential and com- 
mercial sectors relative to both oll 
and electricity (in the order of 40 to 
60 percent, adjusted for relative 
efficiencies). 


Should natural gas in these two sec- 
tors be priced more closely to their 
competing fuels, we would expect 
natural gas consumption to be less 
than we have projected here. Total 
energy demand in these sectors 
could also be lower, because of 
higher energy (natural gas) prices. It 
is possible that under such assump- 
tions, there would be fewer conver- 
sions from oil to natural gas, while 
electricity could capture a larger 
share of new markets than we have 
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Figure 3-8 
End Use Demand by Fuel 
Canada 
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Source: Appendix Table A3-6 


Table 3-9 
Distribution of Primary Oil Demand 
by Product 
(Percent) 
1984 1990 2005 


Oil Price Case Oil Price Case 
Low High Low High 


Aviation Fuels 5 6 5 6 6 
Motor Gasoline 36 34 35 34 34 
Light Fuel Oil 

and Kerosene 11 9 9 7 5 
Diesel Fuel Oil 19 21 21 24 26 
Heavy Fuel Oil 11 10 10 9 8 
Asphalt 3 4 4 5 5 
Other 15 15 15 15 16 
Total 100 100 100 100 100 


Note: All numbers on this table have been rounded. 
Source: Appendix Table A6-16 
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projected. It is unlikely that there 
would be conversions out of natural 
gas, because it would not be more 
expensive than its competing fuels. 


3.3 Primary Energy Demand 


3.3.1 Primary Demand For Oil 


The largest component of primary 
oil demand consists of end use re- 
quirements for refined products con- 
sumed directly by the residential, 
commercial, industrial and transpor- 
tation sectors. Oil used to generate 
steam and electricity, requirements 
of the energy supply industry to pro- 
duce and transport oil products, and 
liquefied petroleum gases produced 
and used by refiners are also includ- 
ed in primary demand. 


Table 3-9 shows the composition of 
primary oil demand by product for 
the two cases. There Is virtually no 
difference in product shares be- 
tween the two cases. In both cases 
between 1984 and 2005, the decline 
in demand for light fuel oil in the 
residential and commercial sectors, 
and increased use of diesel for 
transportation, results in the share 
of light fuel oil and kerosene falling 
from 11 to 5 percent, while the 
diesel share rises from 19 to about 
25 percent. Appendix Table A6-16 
shows the levels of demand by fuel. 


Between 1984 and 2005 primary 
demand for oil is projected to in- 
crease at average annual rates of 
1.0 and 0.2 percent in the low and 
high oil price cases respectively. 
By 2005 the range between the 
low and high cases is 15 percent or 
5/72 petajoules. This is mainly be- 
cause of the difference in transpor- 
tation demand, the largest compo- 
nent of total primary oil demand, 
which differs by 14 percent or 312 
petajoules in 2005. (Table 3-10) 
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Table 3-10 


Primary Demand for Oil by Use 
(Petajoules) 
1984 1990 2005 


Oil Price Case Oil Price Case 
Low High Low High 


Sectoral Demand 


Residential 279 242 216 194 124 
Commercial 147 136 128 110 90 
Industrial 319 322 301 367 313 
Petrochemical 116 98 98 100 100 
Transportation 1710 1807 1748 2243 1931 
Other non-energy 191 236 233 318 305 
Refinery LPG 59 62 58 73 62 
Total End Use 2820 2903 2782 3406 2925 
Own Use and Conversions [a] 
Energy Supply Industry 230 252 243 302 257 
Electricity Generation 62 72 83 116 65 
Steam Production 6 2 2 2 2 
Butanes Used for Blending -44 -35 -34 -39 -35 
Total Own Use and Conversions 254 291 294 381 289 
Total Pimary Demand 3075 3194 3076 3787 3214 


Note: All numbers on this table have been rounded. 
[a] Includes refinery LPG own use. 


Source: Appendix Table A3-3 
Table 3-11 


Primary Demand for Natural Gas 


(Petajoules) 


1984 1990 2005 


Oil Price Case Oil Price Case 
Low High Low High 


End Use 1744 2195 2079 3034 2682 
To generate electricity 67 44 51 71 68 
Net Sales 1811 2239 2130 3105 2750 
Pipeline fuel and loss 127 183 174 182 156 
Reprocessing fuel 11 17 16 14 12 
Primary Demand 1949 2438 2319 3302 2918 


Note: All numbers on this table have been rounded. 


Source: Appendix Table A3-3 


3.3.2 Primary Demand for 
Natural Gas 


In addition to demand for end uses, 
primary demand for natural gas in- 
cludes requirements for thermal 
electricity generation, pipeline fuel 
use and loss and reprocessing fuel. 
(End use plus fuel for electricity gen- 
eration is also termed “net sales”). 
Primary demand is dominated by 
end use requirements (90 percent 
in 1984), and therefore reflects the 
major uncertainties relating to 
future end use demand. (See Table 
3-11) Primary natural gas demand 
grows on average at rates of 2.5 per- 
cent and 2.0 percent annually over 
1984-2005, in the low and high oil 
price cases respectively, compared 
to 2.7 percent and 2.0 percent for 
end use demand. 


Natural gas is used to generate elec- 
tricity in Ontario, Saskatchewan, Al- 
berta and British Columbia (see 
Chapter 4). This use of natural gas 
iS projected in the low price case to 
reach 12 petajoules in Ontario, 
4 petajoules in Saskatchewan, 
34 petajoules in Alberta and 
22 petajoules in British Columbia, in 
2005. In the high price case the 
levels are similar. These projections 
depend on end use demand for 
electricity and our expectations of 
how that electricity demand is met 
through the various sources of gen- 
eration (discussed in Chapter 4). 


Pipeline fuel use and loss includes 
fuel to transport and distribute natu- 
ral gas for domestic and export re- 
quirements. The pattern in the pro- 
jection period reflects a peaking of 
fuel requirements for natural gas ex- 
ports in 1989-90 at about 65 peta- 
joules, falling to zero as the terms of 
Currently authorized exports expire 
(natural gas export projections are 
discussed in Chapter 5). In 2005 in 
the low oil price case 127 petajoules 
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are required for transportation and 
55 petajoules for distribution of 
natural gas. In the high oil price 
case 10/7 petajoules are used by 
2005 for transportation and 49 peta- 
joules for the distribution of natural 
gas. 


3.3.3 Primary Demand For 
Natural Gas Liquids 


For purposes of primary demand 
analysis, natural gas liquids (NGL) 
are defined to include propane, 
butanes and ethane. Propane and 
butanes may be produced by gas 
plants or refineries, while ethane is a 
by-product of natural gas. Table 
3-12 shows primary demand _ for 
these natural gas liquids in the two 
oil price cases. As with other hydro- 
carbons most primary demand for 
NGL derives from end use require- 
ments. Most end use demand is for 
petrochemical feedstock (50-60 
percent of end use demand _ for 
NGL). Refinery liquefied petroleum 
gases - propane and butanes pro- 
duced by refineries - are treated as 
part of primary demand for oil, leav- 
ing primary demand for ethane and 
gas plant NGL, as shown in 
Table 3-12. 


3.3.4 Primary Demand for Coal 


Unlike other fuels, end use demand 
represents only a small share of pri- 
mary demand for coal. Its major use 
is in the generation of electricity, 
largely in Ontario, Alberta, Sas- 
katchewan, and Nova Scotia. Coal 
is used by the iron and steel sector 
in the form of coke, and this conver- 
sion represents the second largest 
demand for the primary fuel (Table 
B13). 


Between 1984 and 2005, primary 
demand for coal is expected to in- 
crease at average rates of 2.9 per- 
cent and 2.6 percent annually under 
the low and high oil price cases. In 
the low price case this reflects a 
rapid increase in coal requirements 


to generate electricity, which more 
than double from 763 petajoules in 
1990 to over 1600 petajoules by 
2005) 1n-2005, -coaltused for elec- 
tricity generation in the Atlantic 


region reaches 428 petajoules (373 
in the high), in Ontario 544 (415) 
petajoules, in Saskatchewan 213 
(223) petajoules and in Alberta 451 
(564) petajoules. 


Table 3-12 


Primary Demand for Natural Gas Liquids 


(Petajoules) 


1984 
End Use Demand 153 
Propane and Butanes 99 
Ethane 54 
Own Use and Conversions 52 
Energy Supply Industry 8 
Butanes Used for Blending 44 
Sub-total 205 
Less Refinery LPG [a] 65 


Primary Demand for Ethane 


and Gas Plant NGL 140 


1990 2005 
Oil Price Case Oil Price Case 
Low High Low High 
226 PY 298 303 
144 146 live 177 
81 81 126 126 
60 59 67 64 
24 24 28 29 
615) 6S 39 35 


286 286 365 367 


84 81 39 88 


202 205 267 279 


Note: All numbers on this table have been rounded. 
[a] End use demand assumed to be met by refineries. 


Source: Appendix Table A3-3 


Table 3-13 


Primary Demand for Coal 


(Petajoules) 


1984 
End Use Demand [a] 48 
Electricity Generation 913 
Steam Generation S 
Other Conversions 
and Own Use 1 
Coal to Coke Conversion 200 
Primary Demand 1167 


1990 2005 
Oil Price Case Oil Price Case 
Low High Low High 
68 63 99 89 
763 758 1644 1585 
| 1 1 | 
6 6 10 9 
261 253 368 330 
1100 1081 2123 2014 


Note: All numbers on this table have been rounded. 
[a] Includes coal, coke and coke oven gas use. 


Source: Appendix Table A3-3 
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Chapter 4 
Electricity 


In this chapter we assess the princi- 
pal implications of our electricity 
demand scenarios for new generat- 
ing capacity and for fossil fuels, 
hydro and nuclear resources re- 
quired to generate electricity. We 
also assess the prospects for elec- 
tricity trade between provinces and 
with the United States. 


To arrive at the total demand for 
electrical energy in each province, 
the petajoule end use demand esti- 
mates from Chapter 3 are converted 
to gigawatt hours of electrical 
energy. To this are added the es- 
timated utilities’ own use and losses 
and expected levels of firm interpro- 
vincial sales and exports. This 
demand for electrical energy, along 
with information from the utilities’ 
generation expansion plans, Is first 
used to estimate the generating 
capacity that would be required in 
each province and the quantities of 
primary energy resources (hydro, 
nuclear and fossil fuels) needed to 
meet the firm electricity demand in 
each year. Having thus determined 
the plan of new capacity additions 
and the surplus energy capability, 
we then estimate the potential sale 
of surpluses on the interprovincial 
and export markets. 


In the electricity supply industry, the 
units used for electrical energy and 
power (i.e. the capacity used to pro- 
duce electricity) are multiples of 
kilowatt hours (kW.h) and kilowatts 
(kW) respectively. The multiples of 
these units that are used in this 
report are gigawatt hours (GW.h), 
terawatt hours (TW.h), megawatts 
(MW) and gigawatts (GW). (See Ap- 
pendix Table A1-2). 


Most Canadians purchase their 
electricity from utilities. The major 
utilities in most of the provinces are 
provincially-owned except for 
Prince Edward Island and Alberta 
where they are investor-owned. In 


the Territories the utility is federally- 
owned. These utilities have the over- 
all responsibility for ensuring that 
there are adequate supplies of elec- 
tricity to reliably meet their firm 
commitments. 


Since planning and building new 
facilities may take a decade or 
more, utilities routinely forecast 
their customers’ requirements for 
periods of fifteen to twenty years. 
This sets a framework for the orderly 
planning and construction of new 
generating plants and transmission 
facilities, and the acquisition of the 
required fuels and other resources 
needed to meet the anticipated 
demand. 


Apart from the utilities, some indus- 
tries as well as individuals generate 
their own electricity from a wide 
variety of energy sources. 


Except for Alberta, the provinces 
adjacent to the United States have 
transmission links over which they 
can import and export electricity. 
The Alberta system is linked to Brit- 
ish Columbia and through it to the 
United States. 


Until 1985, provincial utilities gener- 
ally planned for the construction of 
generating capacity in order to meet 
only their anticipated service area 
needs. Inadvertent surplus generat- 
ing Capability, which resulted when 
anticipated loads did not materialize 
or when incremental capacity addi- 
tions were larger than the short-term 
increases in demand, was made 
available for sale to neighbouring 
utilities. The practice has been to 
offer these surpluses first to neigh- 
bouring Canadian utilities and 
secondly to utilities in the United 
States. Sales of these kinds of sur- 
pluses form the bulk of interprovin- 
cial transactions and of currently 
licensed electricity exports. Excep- 
tions are New Brunswick's firm 


export of oil-generated electricity 
from Coleson Cove, which ends in 
1986, exports under Lepreau | unit 
participation agreements and a firm 
power export from Manitoba pre- 
dicated on the pre-building of hydro 
capacity which was licensed by the 
National Energy Board in 1985. 


Throughout this chapter we have 
segregated export sales into 
classifications which reflect the 
level of service provided and, gener- 
ally, the price paid. The highest level 
of service is provided by long term 
firm sales of capacity power and 
energy. At the other extreme are in- 
terruptible energy sales scheduled 
hour by hour to permit fuel economy 
on the purchasing system. In reality 
there are many different kinds of 
transactions which form an almost 
continuous spectrum of services be- 
tween firm and Interruptible sales. 


In addition, we have made a clear 
distinction between those exports 
that are currently licensed by the 
National Energy Board and new 
sales not currently licensed, termed 
potential, which we assume. will 
take place in the future in order to 
enable realistic projections to be 
made. Virtually all existing export li- 
cences terminate within the forecast 
period but it is unlikely that exports 
will end. 


To project interruptible export sales 
we employ a computer model to 
simulate the planning and annual 
operation of the major provincial 
utilities. The model is used to 
schedule capacity additions, taking 
into account required reserve 
Capacity, so that the total peak 
demand and energy requirements, 
including interprovincial firm com- 
mitments and projected firm poten- 
tial exports, are met every year. 


Surplus production capability is 
then determined as the difference 
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between projected total annual aver- 
age capability and total firm energy 
requirements. The resulting surplus 
is then assumed to be available for 
out-of-province sales on an _ inter- 
ruptible basis. In accordance with 
standard utility trading practices, 
which aim to maximize the econom- 
ic gains from interconnected opera- 
tion, it was assumed that the energy 
surpluses would generally be sold 
on the basis of transactions between 
markets with the lowest and highest 
incremental costs. 


We estimate that surplus hydro and 
nuclear energy, because of its low 
incremental production cost, will 
find ready markets. For this reason 
we expect that all such surpluses 
will be sold up to the level of existing 
and planned interconnections. Coal- 
generated electricity, particularly 
from Ontario, although less attrac- 
tive in price than hydro or nuclear, Is 
nonetheless expected to retain 
some price advantage over older, 
smaller, less efficient units burning 
oil or coal in the United States. This 
is particularly true in the high oil 
price case. 


The small amounts of surplus oil- 
and gas-fired capability are not ex- 
pected to be saleable. This is be- 
cause of the substantial amount of 
existing surplus capability of this 
type in the United States. The sole 
exception to this is in New Brun- 
Swick where a small oil-based 
export ends in 1986. 


In addition to the current pattern of 
interprovincial and export transac- 
tions, we have included for Quebec, 
Manitoba and British Columbia 
potential additional exports of firm 
hydro capacity and energy and 
have assumed that hydro plants will 
be pre-built for the purpose. In New 
Brunswick we assume a continua- 
tion of the currently licensed nuclear 
export and an additional sale of coal 


capacity and energy starting in the 
mid-1990s. A more detailed review 
of these assumptions is contained 
in the provincial sub-sections. 


The inclusion of these additional 
not-yet-licensed potential exports, 
although reflecting the intentions of 
utilities, does not prejudge the 
desirability or feasibility of exporting 
electricity. All such exports are sub- 
ject to licensing by the National 
Energy Board. 


4.1 Total Electricity Demand 


Table 4-1 contains our electricity 
demand outlooks expressed in tera- 
watt hours. These are converted 
from the end use petajoule values 
presented in Section 3.1 of the 
report using a conversion factor of 
3.6 petajoules per terawatt hour. 


Table 4-1 also contains our esti- 
mates of the annual peak power 
demand (i.e. the highest level of 
power demanded in the year) for 
each province and region. These 
have been calculated from the 
energy demand outlooks by project- 
ing provincial load factors (the ratio 
of average to peak load) based on 
historical data and on our expecta- 
tions with regard to peak load 
management by utilities. At present, 
load factors typically range between 
60 and 70 percent. We assume that 
in some provinces, efforts to shift 
consumption from peak to off-peak 
times (peak load management) will 
cause load factors to gradually in- 
crease over the study period. 


It is useful to recall that our electrici- 
ty demand projections are strongly 
tied to our outlooks for economic ac- 
tivity in each province. In the low 
price case, increased economic ac- 
tivity results in an increased 
demand for electricity and other 
energy forms in central Canada. Re- 
gions which depend on oil explora- 


tion and development show slower 
rates of electricity demand growth. 
Conversely, in the high price case 
there is a lower growth rate of elec- 
tricity demand in central Canada 
but relatively faster growth in Alber- 
ta, Newfoundland, Nova Scotia and 
to some extent the Territories. For 
Canada as a whole, we project 
growth in electricity demand at an 
average annual rate of 2.8 percent 
(low price case) and 2.6 percent 
(high price case) until 1990. These 
rates slow to 2.6 and 2.5 percent for 
the low and high price cases re- 
spectively between 1990 and 2005. 


4.2 Generating Capacity and 
Electrical Energy 
Production by Region 


Electricity demand varies with the 
time of day and season. The annual 
peak demand recorded by Canadian 
utilities usually occurs in December 
or January. Electricity producers re- 
quire sufficient generating capacity 
to meet this peak demand. Sound 
engineering practice also requires 
the carrying of reserve generating 
capacity to allow for possible equip- 
ment breakdowns and maintenance 
and to provide for reliable and con- 
tinuous service to customers. Some 
utilities require a larger reserve 
margin than others, depending on in- 
dividual operating conditions. 


Each generating unit is capable of 
producing a specific amount of 
energy, On average, each year. 
There are several different types of 
generating units, each designed for 
a particular type of service corre- 
sponding to the amount of time the 
unit may be required to operate. For 
instance, a base load nuclear unit 
may operate 85 percent of the time, 
producing considerable energy, 
while an oil-fired peaking unit of the 
same capacity may operate only 
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Electricity Demand [a] 


Electrical Energy Demand 


Table 4-1 


Energy Demand 
(Terawatt hours) 


1984 to 2005 


1984 2005 

Low High Low 

Price Price Price 
Case Case Case 

(1) (2) (3) (4) 

Newfoundland 9.64 15.48 19.65 218} 
Prince Edward Island 0.55 0.88 0.89 She 
Nova Scotia Wee 14.05 iksioalis Be) 
New Brunswick 10.52 22.03 20.15 3.6 
Quebec s&yeh) BOs 225) c%! 2.6 
Ontario 118.38 215.89 205.44 2.9 
Manitoba 15.24 27.90 27.18 2.9 
Saskatchewan 11.82 20.29 21.16 2.6 
Alberta Sileco 48.37 57.08 72,5 
British Columbia 45.60 e250 65.00 Cee 
Yukon 0.25 0.28 0.35 0.5 
Northwest Territories 0.52 0.84 0.80 22s} 
Total Canada 386.30 668.88 652.79 2 7/ 

Peak Demand [b] 
Peak Demand 
(Megawatts) 
1984 2005 

Low High Low 

Price Price Price 
Case Case Case 

(8) (9) Goreme) 

Newfoundland 1698 2577 3238 2.0 
Prince Edward Island 103 167 169 26} 
Nova Scotia 1388 2687 2438 S12 
New Brunswick 1989 4291 3872 Ber, 
Quebec 26761 42454 39636 2.2 
Ontario 21379 35305 33601 2p 
Manitoba 2829 5704 5508 3.4 
Saskatchewan 2278 3850 4016 2e5 
Alberta 5475 8505 10058 2.1 
British Columbia 8250 13101 11730 Cae 
Yukon 53 49 62 -0.4 
Northwest Territories 193 190 183 -0.1 
Total Canada 72396 118880 114511 2.4 


Note: The numbers in this table have been rounded. 


[a] Excludes export sales. 


High 
Price 
Case 


(5) 
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Case 
(12) 
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[b] Peak demand is the algebraic sum of non-coincident loads. 


Rate of Growth Percent Change 
(Percent per year) 


1984 to 2005 


Low 
Price 
Case 


Rate of Growth Percent Change 
(Percent per year) 


1984 to 2005 


Low 
Price 
Case 

(13) 


52 
62 


High 
Price 
Case 
(14) 


91 
64 
76 
95 
48 
57 


5 percent of the time, producing 
little energy on an annual basis. 


As described earlier, short-term inci- 
dental surpluses may result when 
projected loads fail to materialize or 
when large plants are built and the 
short-term increase in energy capa- 
bility exceeds the annual demand 
increment. 


We expect that there will be a 
modest increase in generating 
Capacity associated with co- 
generation and non-conventional 
resources particularly at industrial 
facilities. We do not, however, antici- 
pate that these sources will account 
for an appreciable portion of overall 
generating capacity in Canada. 


Industrial generating capacity of 
various types accounted for approxi- 
mately 6000 MW or about 6 percent 
of total generating capacity in 1985. 
Such generation is expected to 
amount to approximately 7000 MW, 
about 5 percent of total capacity, in 
the year 2005. 


Provincial Projections 


In each province, the» plans for 
future generation expansion are 
based on the use of different primary 
resources. In Alberta, for example, 
expansion plans are largely based 
on the development of local coal 
deposits, while in Quebec they are 
based on hydro resources. 


Utilities plan their generating 
system expansion on a provincial 
basis based on load forecasts and 
using an appropriate mix of differing 
generating technologies and_ pri- 
mary resources. For this reason, 
each province and territory is dealt 
with separately in this section. Each 
sub-section contains a short review 
of the low and high price case load 
outlooks, a description of the plans 
by which the loads are projected to 
be met and a discussion of the out- 
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of-province purchases and sales 
which we have projected. The chap- 
ter concludes with a review of the 
major implications of our two cases 
for each fuel or technology type, for 
all of Canada. 


Table 4-2 shows the relative magni- 
tude of the various provinces’ 
generating capacity and actual 
energy generation for the year 1984, 
the latest year for which complete 
Statistics have been compiled. It 
should be noted that the Newfound- 
land and Labrador statistics contain 
a 5200 megawatt component from 
Churchill Falls, most of which is sold 
to Hydro-Quebec on a long-term 
basis. 

Tables 4-3 through 4-14 provide our 
projections of capacity and produc- 
tion by province and territory. More 
detailed information can be found in 
Appendix Tables A4-4 and A4-5. In 
all these tables the numbers in the 
rows entitled “Remaining Capacity” 
include the required reserve capaci- 


ty and should not be construed to be 
surpluses which may be available 
for sale or which are truly surplus to 
requirements. 


Newfoundland and Labrador 


In Newfoundland and Labrador, we 
project that the load will grow froma 
level of 9.7 terawatt hours in 1984 to 
15.5 and 19.7 terawatt hours in 
2005 for the low and high price 
cases respectively. This corre- 
sponds to annual growth rates of 2.3 
and 3.4 percent. 


The Newfoundland and Labrador 
system Is split, with over 95 percent 
of the load concentrated on the 
island and most of the major hydro 
resources in Labrador on _ the 
mainland. 


On the island, most of the economi- 
cally developable hydro sites have 
been built and, as a result, the island 
system is now increasingly reliant 
on its oil generation; oil-fired capaci- 


Table 4-2 


Generating Capacity and Energy Production 
by Province and Territory in 1984 


Capacity Energy 

Gigawatt 

Percent Megawatts Percent Hours 

Newfoundland Zt} 7048 Ow 45649 
Prince Edward Island 0.1 123 0.0 2 
Nova Scotia Pe alata Wed WHASS 
New Brunswick eh 7h 3352 2.9 12395 
Quebec 28.5 PISS fSyi/ PAs 7 WP) 748) 
Ontario 27.8 25164 28.4 120605 
Manitoba 4.5 4042 Ss | 21487 
Saskatchewan 2.8 2515 Zoi 11542 
Alberta 8.0 7202 ee 31159 
British Columbia 14.2 12800 1253 52378 
Yukon 0.1 122 Ont 254 
Northwest Territories 0.2 191 0.1 523 
Total Canada 100.0 90427 100.0 425407 


Note: The numbers in this table have been rounded. 


Source: Appendix Tables A4-4 and A4-5 


ty currently supplies about 20 per- 
cent of the island’s total electrical 
energy demand. As loads increase, 
new generating capacity is likely to 
be required around 1990. Consistent 
with the province’s published inten- 
tions, we assume that a major sub- 
marine cable link to the mainland 
will be built to satisfy future island 
needs. We estimate 1995 to be a 
reasonable completion date given 
the large investments that this pro- 
ject would entail and the considera- 
ble lead time required for negotiat- 
ing agreements and constructing 
the line. In the interim, increases in 
island loads will have to be met by 
installing combustion turbine units 
and by burning increasing amounts 
of fuel oil at Holyrood. After 1995, all 
new developments will be hydro- 
based in our scenario and oil con- 
Sumption will sharply diminish. 


While the Labrador load is small, 
less than 5 percent of the total pro- 
vincial load, there is a_ large 
5200 megawatt hydro plant at Chur- 
chill Falls. Most of its output is sold 
to Quebec under a long term con- 
tract. We assume that Labrador 
loads will continue to be met mainly 
by part of the output of Churchill 
Falls. By 1995, a new hydro plant is 
projected to be built at Gull Island in 
Labrador to Supply the island via the 
new cable. In the event that the 
cable project is delayed or deferred, 
additional fossil fuel-fired capacity 
would be required on the island. 


Prince Edward Island 


The demand projections for Prince 
Edward Island are very similar for 
both price cases, starting at 
552 gigawatt hours in 1984 and 
growing to about 900 gigawatt 
hours in 2005, an annual growth 
rate of about 2.3 percent. 


Although Prince Edward Island cur- 
rently has sufficient oil-fired 
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Table 4-3 


Generation of Electricity 
in Newfoundland and Labrador 


1984 

Low 
Price 
Case 
Generating Capacity (MW) (O04 Sue Ay.S 
Domestic Peak Demand 1698 1981 
System Peak Demand 6448 6731 
Remaining Capacity 600 444 
Percent of Domestic Peak{(a] 35 22 
Energy Production (GW.h) 45649 46921 
Hydro 44775 45501 
Coal 0 0 
Nuclear fe) 0 
Other 874 1420 

Domestic Consumption (GW.h) 9636 


Net Interprov. Transfers out (in) 
Net Exports 


1990 


High 
Price 
Case 


7325 
2201 
6951 
374 
ue 


48194 
45488 
0 

0 
2706 


Low 
Price 
Case 


8990 
Zon 
7327 
1663 

65 


57036 
56743 
0 

0 

293 


2005 


High 
Price 
Case 


9090 
3238 
7988 
1102 

34 


57606 
56761 
0 

0 

845 


11098 12371 15480 19650 


0 


0 


36013 35823 35823 41556 37956 
0 


0 


0 


[a] Remaining Capacity is expressed as a percentage of domestic peak for 


Newfoundland and Labrador rather than of system peak. 


Table 4-4 


Generation of Electricity 
in Prince Edward Island 


1984 

Generating Capacity (MW)[a] 143 
Domestic Peak Demand 103 
System Peak Demand 103 
Remaining Capacity 40 
Percent of System Peak 39 
Energy Production (GW.h) 2 
Hydro 0 
Coal 0 
Nuclear 0 
Other 2 


Domestic Consumption (GW.h) 552 
Net Interprov. Transfers out (in) 
Net Exports 0 


1990 
Low High 
Price Price 
Case Case 
158 158 
126 126 
126 126 
32 32 
25 25 
5 4 
0 0 
0 0 
0 0 
5 4 
660 660 
(655) (656) 
0 0 


2005 
Low. High 
Price Price 
Case Case 
203 203 
167 203 
167 169 

36 34 
22 20 

5 1 

0 0 

8) 0 

0 0 

5 1 
880 890 
(875) (889) 

0 0 


[a] Takes into account capacity purchased from New Brunswick of 20 


megawatts in 1984, 35 megawatts in 1990, and 80 megawatts in 


2005. 


generating capacity to satisfy its 
own needs, for economic reasons it 
has been obtaining almost all of its 
energy from New Brunswick via a 
submarine cable interconnection. 
We assume that this interconnection 
will be modified so that more of the 
200 megawatt nominal capacity of 
the submarine cable will be availa- 
ble for use. Accordingly, we expect 
that New Brunswick will continue to 
supply virtually all of the energy and 
all of the additional capacity needs 
of Prince Edward Island during the 
entire study period. 


In the low price case, more of the 
purchases from New Brunswick are 
expected to be from oill-fired genera- 
tion, while for the high price case, 
new purchases are assumed to be 
from coal-fired plants. 


Nova Scotia 


In 1984, the provincial demand for 
electricity in Nova Scotia was 
7.3 terawatt hours. We anticipate 
that this will grow to 14.1. and 
13.2 terawatt hours by 2005 for the 
low and high price cases respective- 
ly. This corresponds to annual load 
growth rates of 3.2 and 2.9 percent. 


The province’s generating capacity 
mix is currently about 40 percent 
coal, 43 percent oil and 17 percent 
hydro. 


We assume that by 1989, Nova 
Scotia will complete its conversion 
of major oil-fired plants to coal, and 
that all new large capacity additions 
will burn coal. This reflects the pro- 
vincial policy of developing its in- 
digenous coal resources. 


Because of its high relative capital 
cost, we assume that no further de- 
velopment of tidal power will take 
place within the study period al- 
though the 20 megawatt Annapolis 
Royal plant, completed in 1984, is a 
SUCCESS. 
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We expect that new generating 
capacity will be required by the 
mid-1990s. Consistent with recent 
announcements by the province, we 
assume that the next major addi- 
tions will be coal units, each with a 
capacity of 150 megawatts, sited in 
Cape Breton. The timing of the addi- 
tions will be determined by provin- 
cial load growth. 


Nova Scotia and New Brunswick 
have traded in electricity on an inter- 
ruptible basis for some time. In 
general, the net energy flows are 
relatively small in the direction of 
Nova Scotia and correspond to 
economy energy transactions and 
the sale of some surplus hydro 
energy by New Brunswick, partic- 
ularly during the spring when river 
flows in that province are at their 
peak. We assume that these trans- 
actions will continue at a level simi- 
lar to those in the last few years. The 


province does not currently export 
electricity and we have not included 
any exports within the study period. 


New Brunswick 


We project that by 2005 in-province 
demand in New Brunswick will grow 
to about 22 terawatt hours in the low 
price case and to 20 terawatt hours 
in the high, from the 1984 level of 
10.5 terawatt hours. This translates 
into an annual load growth rate of 
about 3.1 percent. 


The province currently has a mix of 
about 26 percent hydro, 47 percent 
oil, 9 percent coal and 18 percent 
nuclear capacity (counting all of the 
capacity of the Point Lepreau nucle- 
ar plant). 


New Brunswick has a large oil plant 
at Coleson Cove which we expect to 
be converted to coal by 1991. Fol- 
lowing that, we anticipate that fur- 


Table 4-5 


Generation of Electricity 
in Nova Scotia 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 

Coal 

Nuclear 

Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers out (in) 
Net Exports 


1984 1990 2005 
Low High Low High 
Price Price Price Price 
Case Case Case Case 
ZU 2185 e285 62752915 
1388 1598 1532 2687 2438 
1388) 1598 951532562687 612438 


V23> 587 3653 25.5855 3477 


52 37 43 ee 20 


7910 13839 12938 
1072 
6076 10546 
0 0 0 0 0 
2221 


7266 8330 8110 14039 13138 
(31) (200) (200) (200) (200) 
0 0 0 0 0 


ther major capacity additions will be 
coal-based, starting first with addi- 
tional units at Coleson Cove. These 
assumptions are based on our un- 
derstanding of the utility’s current 
intentions. 


In addition to its own capacity, New 
Brunswick has a total of about 
1000 megawatts of interconnection 
capacity with Quebec. This is used 
to make interruptible hydro energy 
purchases equivalent to about one 
half of the provincial energy 
demand. This energy is used partly 
to displace electricity generated 
from fossil fuels and is partly resold. 
Some of the purchased hydro 
energy, along with some of New 
Brunswick's own surplus fossil fuel 
and hydro-generated energy is sold 
on an interruptible basis to Nova 
Scotia and Prince Edward Island; 
but most of it is exported to New En- 
gland. Purchases from Quebec are 
expected to continue, but at a lower 
rate in the 1990s. This is because of 
the lower levels of expected hydro 
surpluses on the Quebec system as 
well as increased markets for those 
surpluses in the United States. As 
well, it is likely that New Brunswick 
will continue making interruptible 
energy sales to Nova Scotia and 
Prince Edward Island. 


In addition to economy energy, New 
Brunswick is expected to sell small 
blocks of firm power and energy 
from specific plants to Prince 
Edward Island as loads grow in that 
province. (This type of sale is 
termed “unit participation”.) 


New Brunswick’s only nuclear plant 
(Lepreau |) is a 680 megawatt unit 
at Point Lepreau of which about 
330 megawatts is dedicated to firm 
unit participation exports until the 
early 1990s. New Brunswick is con- 
sidering the construction of a 
second 630 megawatt nuclear unit 
at Point Lepreau; however, as dis- 
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Table 4-6 


Generation of Electricity 


in New Brunswick 


1984 1990 2005 

Low High Low High 

Price Price Price Price 

Case Case Case Case 
Generating Capacity (MW) 3352 3448 3448 5748 5298 
Domestic Peak Demand 1989" 2571) 2485" 42915 3872 
System Peak Demand 2372 2836 2750 4851 4432 
Remaining Capacity 980 612 698 897 866 
Percent of System Peak 41 22 25 18 20 
Energy Production (GW.h) 12395 15082 14973 27650 25425 
Hydro 3121 2806 2879 2806 2879 
Coal 1594 4644 4527 19172 16284 
Nuclear 5007 4503 4745 4503 4745 
Other 2673 3129" 2822 8 1169 1517 
Domestic Consumption (GW.h) 10515 12934 12492 22030 20138 
Net Interprov. Transfers out (in) (3759) (5144) (5144) (2925) (2911) 
Net Exports 5639" 7292 7625. 8545. 8198 

cussions are at an early stage, we projected to grow to 230.4 and 


have not included it in our outlooks. 
We assume that exports from Le- 
preau | will be re-negotiated to con- 
tinue until the end of the study 
period. In addition, we include in our 
outlooks 250 megawatts of unit par- 
ticipation export sales expected to 
commence in the mid-1990s from a 
new coal unit. This sale will be 
coupled with an expansion of the 
province’s transmission intercon- 
nections with New England. New 
Brunswick has adopted the unit par- 
ticipation or shared unit approach to 
enable the province to build larger, 
more efficient units than might oth- 
erwise be tolerable on a relatively 
small system. 

Quebec 


In 1984 the in-province load was 
135.3 terawatt hours, of which about 
27 percent was supplied from pur- 
Chased energy generated at Chur- 
chill Falls in Labrador. The load is 


221.9 terawatt hours in 2005 for the 
low and high price cases respective- 
ly. The corresponding annual load 
growth rates are 2.6 and 2.4 percent. 


Quebec’s current generating 
Capacity mix is about 94 percent 
hydro, 2 percent nuclear and 4 per- 
cent oil. Additional details are given 
in Table 4-7. To meet only the grow- 
ing in-province demand, and not 
make new firm export sales, 
Quebec would require additional 
peaking capacity in the 1990s but 
no major base load additions until 
close to the year 2000. This addi- 
tional peaking capacity would be a 
mix of hydro and combustion turbine 
units. 


Quebec has a large reservoir stor- 
age capacity and is able to regulate 
its hydroelectric production to even 
out fluctuations due to changes in 
annual rainfall. This and the ability 


to store large amounts of energy 
from year to year, give Quebec spe- 
cial Capabilities to supply its own 
loads and make a wide variety of 
transactions with neighbouring 
systems. 


In addition to meeting the provincial 
loads as previously discussed, we 
assume that Quebec will advance 
the construction of base load hydro 
plants in order to make potential 
export sales. This is consistent with 
the utility's most recently published 
development plans and with an 
export application currently before 
the National Energy Board. These 
exports entail the construction of 
base load hydro plants to come on 
stream early in the 1990s in excess 
of the peaking capacity likely to be 
sufficient to meet in-province 
needs. We expect that the recently 
completed 690 megawatt export 
line to New England will be expand- 
ed to 2000 megawatts by 1990 to 
permit the additional export. In addi- 
tion to this line, Quebec has a major 
international interconnection with 
New York. 


By the end of the 1990s we antici- 
pate that the need for new capacity 
in the United States will give 
Quebec the opportunity to export 
additional firm power and energy. 
Again, we are projecting that these 
sales will entail the advancement of 
generating plants as required. 
These additional potential exports 
are expected to total about 
1500 megawatts by 2005. 


In Canada, Quebec has major inter- 
connections with Newfoundland 
and Labrador, New Brunswick and 
Ontario. We assume that purchases 
from Churchill Falls in Labrador will 
continue as contracted. Sales to 
New Brunswick have almost always 
been at a level close to the physical 
limit of the interconnections. We 
expect that this will continue until 
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the early 1990s. Thereafter, the 
sales will vary depending on the 
amount of surplus energy available 
in Quebec. In the low price case the 
sales to New Brunswick decline by 
the mid-1990s to less than half their 
1985 level. In the high price case, 
because of larger short-term sur- 
pluses in Quebec, this decline is not 
so marked. 


We anticipate that sales to Ontario 
will fall from current levels by the 
early 1990s and then stabilize at 
about half of the level of current 
transactions. For Quebec, Ontario is 
a less lucrative market for economy 
energy sales because of its reliance 
on nuclear and efficient coal- 
burning plants. We have not includ- 
ed in our forecast any new firm sale 
to Ontario. 


Ontario 


We project that by 2005, the in- 
province demand for electricity will 
grow to 215.9 and 205.4 terawatt 
hours, for the low and high price 
cases respectively, from the 1984 
level of 118.4 terawatt hours. This 
corresponds to annual growth rates 
of 2.9 and 2.7 percent. 


Ontario's mix of generating capacity 
is currently about 26 percent hy- 
droelectric, 37 percent nuclear, 
34 percent coal, and 3 percent gas 
and oil. 


Ontario has interconnections with 
both Manitoba and Quebec, and 
with New York and Michigan 
through which it has access to mar- 
kets in other states. In Canada, On- 
tario purchases energy but little 


Table 4-7 
Generation of Electricity 
in Quebec 
1984 1990 2005 
Low High Low High 
Price Price Price Price 
Case Case Case Case 
Generating Capacity (MW) 30507 33094 33094 48802 45852 
Domestic Peak Demand 26761 28656 27672 42454 39636 
System Peak Demand 26761 28656 27872 44154 41336 
Remaining Capacity[a] 3746 4438 5222 4648 4516 
Percent of System Peak 14 TS 19 11 11 
Energy Production (GW.h) 122178 158877 159347 212464 207934 
Hydro (net)[b] 118535 154137 154607 206455 203083 
Coal 0 0 0 0 0 
Nuclear 3422 4415 4415 4415 4415 
Other CoA 325 325 1594 436 
Domestic Consumption (GW.h) 135310 157650 154620 230370 221940 
Net Interprov. Transfers out (in) (24374) (27823) (26823) (34556) (30956) 
Net Exports 11242 29050 31550 16650 16950 


[a] Takes into account capacity purchased from Churchill Falls 
of 4750 megawatts in 1984, 4750 megawatts in 1990, and 


4750 megawatts in 2005. 


[b] Hydro generation includes losses attributable 


to pumped storage hydro plants. 


capacity from Quebec and Manito- 
ba. We assume that purchases will 
continue but at somewhat lower 
levels from Quebec, as discussed 
above. 


As Ontario’s loads grow, new 
generating facilities will be required 
by the mid-1990s. Consistent with a 
recent provincial decision, the Darl- 
ington nuclear plant is to be 
completed on schedule by 1992. 
Following Darlington, and within the 
range of the development options 
currently being considered, we are 
assuming that Ontario will opt for a 
mixed strategy. Ontario will first 
build a few small hydro facilities 
and put back into service some of 
its units now in storage. Secondly, a 
load management program will be 
implemented to decrease the 
demands at peak time. Finally, new 
coal and nuclear plants will be built 
as needed. Even in the lower of the 
two load growth cases, Ontario’s 
needs grow by the equivalent of 
about one Darlington unit (about 
900 megawatts) each year. 


The anticipated mix of new facilities 
are slightly different for the two 
price cases. In the low price case, 
the expansion plan is more coal- 
based, and Ontario's Lennox oil- 
fired plant would be returned to ser- 
vice. In both cases nuclear develop- 
ment is put off until about the end of 
the century. In the high price case, 
we assume that Lennox will not be 
returned to service because the 
incremental cost of production from 
oil will likely be higher than the total 
cost of coal-fired generation. The 
result is that coal units will be built 
sooner and that nuclear develop- 
ments will resume a little earlier 
than in the low price case. 


Ontario is considering the purchase 
from Quebec and Manitoba of large 
blocks of firm power as an alterna- 
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tive to building some additional 
plants. These discussions are at an 
early stage and we have not includ- 
ed any such large purchases from 
Quebec or Manitoba in our outlooks. 


Historically, Ontario has been Cana- 
da’s largest exporter of electricity, 
selling mostly coal-generated elec- 
tricity, to Untied States utilities 
dependent on oil and less efficient, 
older coal-based capacity. In both 
outlooks we expect those exports to 
continue, but in the low price case 
they are projected to decline to half 
of current levels as a result of com- 
petitive pressure from oil generation 
in the United States, not recovering 
until oil prices increase somewhat 
later in the 1990s. In the high price 
case the decline is less pronounced 
and the recovery of exports occurs 
sooner. In addition to coal, we pro- 
ject that some surpluses of nuclear 
energy will be sold, as available. 
Surplus nuclear energy is particular- 


ly marketable because of its low 
incremental cost of production. 


Manitoba 


In 1984, the in-province demand for 
electricity in Manitoba was 
15.2 terawatt-hours. By 2005, the 
demand is expected to grow to 27.9 
and 27.2 terawatt hours for the low 
and high price cases respectively, 
corresponding to an annual load 
growth rate of about 2.9 percent. 


Manitoba’s current generating 
Capacity mix is about 8/7 percent 
hydro, 8 percent coal, with the bal- 
ance being other fuel types. 


Given Manitoba’s abundant undeve- 
loped hydro resources, we expect 
that all major new developments 
will be hydro-based. To meet the 
provincial demand, Manitoba would 
not have had to build a new major 
plant until the mid-1990s. However, 
the province has advanced the com- 


Table 4-8 
Generation of Electricity 
in Ontario 
1984 1990 2005 
Low High Low High 
Price Price Price Price 
Case Case Case Case 
Generating Capacity (MW) 25164 31601 31601 44386 41654 
Domestic Peak Demand 21379 25105 24365 35305 33601 
System Peak Demand 21844 25540 24800 35305 33601 
Remaining Capacity 3320 6061 6801 9081 8053 
Percent of System Peak WS 24 27 26 24 
Energy Production (GW.h) 120605 149752 146375 221590 213753 
Hydro 40698 39904 39904 43745 43745 
Coal 37320 16781 13404 54545 44230 
Nuclear 40818 90601 90601 115915 122475 
Other 1769 2466 2466 7385 3303 
Domestic Consumption (GW.h) 118383 144459 140179 215710 205440 
Net Interprov. Transfers out (in) (8235) (3107) (4107) (4307) (4307) 
Net Exports 10457 8400 10303 10187 12620 


pletion of the 1200 megawatt 
Limestone hydro plant to 1991 In 
order to make a licensed 500 mega- 
watt firm power export. This export, 
the first of its kind in Canada, Is 
scheduled to begin in 1991 and to 
end in 20038. In addition to this sale, 
and consistent with recent an- 
nouncements by the province, we 
assume that another potential firm 
power export of 550 megawatts will 
be made from 1996 to 2005. This 
sale will entail the construction of a 
new international interconnection 
and the further advanced construc- 
tion of generating plants. 


Manitoba is interconnected with On- 
tario and Saskatchewan but trans- 
actions with these provinces have 
been modest in comparison with ex- 
ports. In the case of Saskatchewan, 
this results from its abundant supply 
of inexpensive lignite coal and, in 
Ontario, to the limited size and long 
length of the transmission links be- 
tween its eastern system and 
Manitoba. For these reasons, we are 
assuming that transactions with 
these provinces will continue at 
levels similar to those of the recent 
past. 


Saskatchewan 


By 2005, we project that the in- 
province electricity demand will 
grow to 20.3 and 21.2 terawatt 
hours in the low and high price 
cases respectively, from the 1984 
level of 11.8 terawatt hours. This cor- 
responds to annual growth rates of 
aboute 256" cand 258" "percent 
respectively. 


The province’s current mix of 
generating facilities is about 56 per- 
cent coal, 30 percent hydroelectric 
and 14 percent gas. 


Saskatchewan is largely self reliant 
in capacity and electrical energy. It 
conducts only modest levels of 
transactions with Manitoba, 
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a 


Table 4-9 purchasing a little more, on average, 
than it sells, and its trade with the 


Generation of Electricity United States and Alberta is quite 
in Manitoba small. There is no reason to think 

that this will change. Since Sas- 

1984 1990 2005 katchewan has a_ substantial 


aan P a resource of inexpensive lignite coal, 
Low ig Ow ig 

Bice Price Price Price we assume that new coal units will 
Case Case Case Case be built as needed, similar to the re- 


cently announced Shand generating 
Generating Capacity (MW) 4342 4854 4854 7561 7363 


Domestic Peak Demand 2829 3776 3737 5704 5508 Station. A first unit of 300 megawatts 

System Peak Demand 2829 3776 3737 6754 6558 is scheduled for completion § in 
3 2 12 ; 

Fe EIS SAMUI Ee Bo rae ; to be met by a combination of out- 

Energy Production (GW.h) 21487 226470) 2265 7S 7ON1, Wa73ON of-province purchases and gas- 

Hydro 21225 22391 22391 36881 36881 : 

Gaal 148 133 143 607 387 burning combustion turbine units. 

Nuclear 0) 0 0) 0 0 

Other 114 123 123 123 123 Alberta 

Domestic Consumption (GW.h) 15242 18440 18250 27900 27180 The 1984 in-province demand for 

Net Interprov. Transfers out(in) 1232 1407 1407 1607 1607 electricity was 31.2 terawatt hours. 

Net Exports 5013 2800 3000 8104 #8604 


We project that this will grow to 48.4 
and 57.1 terawat hours in 2005 for 
the low and high oil price cases re- 
spectively. The corresponding 
annual load growth rates are 2.1 
and 2.9 percent. Relative to other 
provinces, Alberta's electricity 
demand shows the largest sensitivi- 
Table 4-10 ty of electricity demand to oil prices 
because of the major role the petro- 


Generation of Electricity leum industry plays in the provincial 


in Saskatchewan 


economy. 
1984 4990 2005 Alberta's current generating capaci- 
ty mix is about 60 percent coal, 20 
oe ss ee rat percent gas, 16 percent hydro and 4 
nce nce nce nce . 
Case oe Cen Osea percent oil and other. 

Generating Capacity (MW) 2515 3237 3237 4322 4722 Coal resources in Alberta are plenti- 
Domestic Peak Demand 2278 2625 Zita 3850 4016 ful and inexpensive to extract. We 
System Peak Demand 2285 2625 2712 3850 4016 assume that, consistent with the pro- 
Remaining Capacity 230 612 525 472 706 nd Lie 
Percent of System Peak 10 23 19 12 18 VINCE S development plans, all new 

large capacity additions will be coal- 

Energy Production (GW.h) 11542 13491 13933 20090 20960 ‘aia 
Hydro 1704 3775 3775 3815 3815 Mer Ne femal LATS UMA US Toan ee 
Coal 9100 9045 9406 15604 16358 new addition in 1988 of a 400 mega- 
Nuclear 0 0 0 0 0 watt unit called Genessee II. Peak- 
Other 2 By ine CIES ASE ing capacity will be supplied using 

Domestic Consumption (GW.h) 11814 13691 14133 20290 21160 gas burning combustion turbine 

Net Interprov. Transfers out (in) (292) (300) (300) (300) (300) units. 

Net Exports 20 100 100 100 100 


Alberta now possesses a major in- 
terconnection with B.C. Hydro. We 
assume that these two provincial 
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Table 4-11 
Generation of Electricity 
in Alberta 
1984 1990 2005 
Low High Low High 
Price Price Price Price 
Case Case Case Case 
Generating Capacity (MW) 7202 8466 8466 10365 12265 
Domestic Peak Demand 5475 5970 6593 8505 10058 
System Peak Demand 5475 5970 6593 8505 10058 
Remaining Capacity 1 27 2496 1873 1860 2207 
Percent of System Peak 32 42 28 22 22 
Energy Production (GW.h) 31159 34449 38131 48368 59070 
Hydro 1427 1636 1636 1636 1636 
Coal 25768 29329 32242 41177 51898 
Nuclear 0 0 0 0 0 
Other 3964 3484 4253 5555495566 
Domestic Consumption (GW.h) 31196 34050 37541 48369 57080 
Net Interprov. Transfers out (in) (35) (401) (410) (1001) (1010) 
Net Exports (2) 800 1000 1000 3000 


utility systems will cooperate in 
reserve sharing and in making 
economy transactions. As well, we 
assume that, starting in the early 
1990s, Alberta will be able to export 
a modest amount of interruptible 
energy to the United States using 
British Columbia’s existing interna- 
tional interconnections. 


While these export sales will be 
higher in our high price case, the 
overall levels are assumed to be 
quite small relative to Alberta's 
potential surpluses and the size of 
the market in the United States. At 
the present time, the United States 
northwest is well supplied with 
hydro energy but transmission lines 
from there to California are congest- 
ed. In the longer term, while markets 
might open for coal-generated 
electrical energy from Alberta, 
competition from adjacent coal 
producing areas in the United 
States is expected to keep export 
levels low. 


British Columbia 


In British Columbia, the 1984 in- 
province electricity demand was 
45.6 terawatt hours. We project that 
this will grow to 72.5 and 65.0 tera- 
watt hours in 2005 for the low and 
high price cases respectively. This 
translates into annual growth rates 
of 2.2 and 1.7 percent. British 
Columbia’s generating capacity mix 
is currently about 86 percent hydro, 
10 percent gas and 4 percent oil 
and other types. 


British Columbia has abundant un- 
developed hydro resources and we 
assume, consistent with current utili- 
ty plans, that future major capacity 
additions will all be hydro-based. 


The province has interconnections 
with Alberta, the northwestern 
United States and a minor link with 
Alaska. Alberta and British Columbia 
are currently using the new intercon- 
nection between them to make 
modest levels of interruptible trans- 


actions, and to provide reserve. We 
assume that these transactions will 
expand moderately over the study 
period. We also assume that Alberta 
will be exporting modest amounts of 
Goal-based electrical eneray 
through British Columbia. British 
Columbia exports a _ substantial 
amount of hydro energy, most of it 
on an interruptible basis. We expect 
that these authorized levels of sales 
will continue as Surpluses and trans- 
mission capacity permit. 


In addition, we assume that the pro- 
vince’s marketing efforts will yield 
major potential firm unit participa- 
tion exports beginning in 1993. We 
anticipate that by that time, the cur- 
rent hydro surplus in the United 
States northwest will have disap- 
peared, that new capacity will be re- 
quired, and that British Columbia 
will be an economically attractive 
supply source relative to other op- 
tions available to the export market. 
If it occurs, this export will entail the 
pre-building of the 900 megawatt 
Site C hydro plant and the sale of 
most of its output for the rest of the 
study period. 


Yukon 


The Yukon’s electrical energy 
demand in 1984 was 254 gigawatt 
hours. We expect this to grow to 
277 and 352 gigawatt hours in 2005 
for the low and high price cases re- 
spectively. The projections include 
the increased activity arising from 
the reopening of the Cyprus-Anvil 
lead-zinc mine. The difference be- 
tween the two price cases is attri- 
butable to the increased oil explora- 
tion activity likely to accompany a 
higher oil price assumption. 


In the Yukon, about 62 percent of 
the generating capacity is hydroe- 
lectric and 38. percent is oil. For 
both price cases we assume that 
future capacity additions will be 
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Table 4-12 


Generation of Electricity 
in British Columbia 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 

Coal 

Nuclear 

Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers out (in) 
Net Exports 


1990 


High 
Price 
Case 


12854 
9416 
9423 
3431 


Generation of Electricity 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 

Coal 

Nuclear 

Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers out (in) 
Net Exports 


1984 
Low 
Price 
Case 
12800 12854 
8250 9788 
8257 9795 
4543 3059 
55 oil 
52378 59252 
50232 56299 
) 0 
0 0 
2146 2953 
45625 54337 
il 400 
6722 4515 
Table 4-13 
in Yukon 
1984 
Low 
Price 
Case 
122 122 
53 46 
53 46 
69 76 
130 165 
254 262 
232 223 
) @) 
@) 0 
22 39 
254 262 
0 @) 
0 @) 


2005 
High 
Price 
Case 


122 


diesel, although none will be 
needed for some time. Approximate- 
ly 91 percent of electrical energy 
generation was from hydro in 1985, 
although this was concentrated at 
Whitehorse. 


We assume that hydro and oil gen- 
eration will continue to supply the 
Yukon’s electrical energy needs 
throughout the study period. 


Northwest Territories 


The 1984 Northwest Territories’ 
electricity demand was 523 giga- 
watt hours. We anticipate that this 
will grow to 838 and 803 gigawatt 
hours in 2005 for the low and high 
oil price cases respectively. 


While the Northwest Territories’ 
generating capacity is made up of 
about 79 percent diesel units and 
21 percent hydro, electricity genera- 
tion in 1984 was about 65 percent 
hydro, the balance coming from 
diesel units. The reason for this 
seeming imbalance is the large 
amount of reserve capacity that 
must be installed at each remote lo- 
cation to ensure reliable electricity 
Supply in winter. Again, as in the 
Yukon, much of the hydro generation 
is concentrated near the capital, Yel- 
lowknife, and the rest of the territory 
is mainly dependent on oil. We 
assume that all new capacity addi- 
tions will be diesel. 


4.3 Implications for National 
Capacity and Production 


The implications of the provincial 
analysis for the evolution of national 
generating capacity and electricity 
production are summarized for 
each case in Table 4-15. Because 
the low price case corresponds to a 
higher overall growth in electricity 
demand, there is an advancement 
of generating plant additions relative 
to the high price case of about 5 
gigawatts by 2005. 
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Table 4-14 


Generation of Electricity 
in Northwest Territories 


Generating Capacity (MW) 
Domestic Peak Demand 
System Peak Demand 
Remaining Capacity[a] 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 
Net Interprov. Transfers out (in) 
Net Exports 


1984 


1990 


High 
Price 
Case 


191 
131 
131 

60 


[a] The negative values are due to the peak load being the sum of all 
non-coincident peak loads which overstates the actual peak load. 


Generation of Electricity 


Generating Capacity (MW) [a] 
Domestic Peak Demand[b] 
System Peak Demand[c] 
Remaining Capacity 
Percent of System Peak 


Energy Production (GW.h) 
Hydro 
Coal 
Nuclear 
Other 


Domestic Consumption (GW.h) 386316 


Net Exports 


Table 4-15 
in Canada 
1984 
Low 
Price 
Case 
95497 107385 
72396 82376 
73258 87833 
22239 19552 
30 22 
425407 509439 
283300 328047 
78808 66117 
49247 99519 
WOs2 WS74SS 
456482 
39091 52957 


1990 
High 
Price 
Case 


107535 


Sl TASS, 
328577 
65798 
99765 
WAZS 


451486 


59783 


2005 

Low High 
Price Price 
Case Case 
229 219 
190 183 
190 183 
39 36 

21 20 
838 803 
303 303 
0 0 

0 0 
535 500 
838 803 
0 0 

0 0 

2005 

Low High 
Price Price 
Case Case 
150550 144950 
118880 114545 
127772 123403 
PETS  BVSE 
18 7 
718603 707703 
428054 417939 
141651 138841 
124833 131635 
24065 19288 
668553 652776 
50050 54927 


[a] Generating capacity in this table includes purchased capacity. 
[b] These numbers are the sum of provincial peak demands, which are not 
necessarily coincident peaks.To this extent, remaining capacity and percent 


of system peak values may be understated on a national basis. 


[c] System Peak Demand total includes Domestic Peak Demand figure for 
Newfoundland because of a large sales component to Quebec. 


In Table 4-15, “Domestic Peak 
Demand” and “System Peak 
Demand” are the sums of provincial 
peaks. Since the peaks in different 
provinces do not occur at the same 
time (are non-coincident) the na- 
tional numbers may overstate that 
total peak. Thus they give only a 
gross indication of the level of na- 
tional peak demand. As a conse- 


quence the national “Remaining 
Capacity’’ numbers may be 
understated. 


Table 4-16 summarizes the shares 
of total Canadian electricity produc- 
tion and generating capacity by 
type in 1984 and projections for 
1990 and 2005. It is clear that hydro 
is expected to provide the major 
share of total electricity production 
and capacity, although an increas- 
ing role is expected for nuclear. The 
detailed implications at the provin- 
cial level have been discussed 
above. 


Capacity is expected to grow from 
90 gigawatts in 1984 to about 
tis: Gigawatis in 1995 for both 
cases. By 2005, total capacity is 
projected to increase to about 
145 and 140 gigawatts for the low 
and high price cases respectively. 


Total production was 425 terawatt 
nour wim: 1984. Ih is sprojected {0 
grow to 719 terawatt hours and 
708 terawatt hours in 2005 in the 
low and high cases respectively. 


Hydroelectricity 


In 1984, 283 terawatt hours were 
generated by hydro plants. By 2005 
this source Is anticipated to increase 
to 428 terawatt hours or about 
60 percent of total electricity pro- 
duced for the low price case. In the 
high price case, hyoro is-expected 
to increase to 418 terawatt hours in 
2005; also: about 60) percent of the 
total electricity produced. Even at 
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Table 4-16 


Electricity Production and Generating Capacity by Fuel Type 


Electricity Production, Terawatt hours (TW.h) 


1984 
TW.h Percent 
Coal 78.8 19 
Hydro 283.3 66 
Nuclear 49.2 le. 
Oil and Nat. Gas 11.8 3 
Other 253 ) 
Total Canada 425.4 100 
1984 
GW Percent 
Coal 16.1 18 
Hydro S50 60 
Nuclear U7 8 
Oil and Nat. Gas 9.3 dit 
Other 228) 3 
Total Canada 90.4 100 


Note: The numbers in this table have been rounded. 


Source: Appendix Tables A4-4 and A4-5 


1990 2005 
Low High Low High 
Price Price Price Price 
Case Case Case Case 
TW.h_ Percent TW.h_ Percent TW.h Percent TW.h_ Percent 
66.1 13 BS). 7 13 Ailey 20 138.8 20 
328.0 64 328.6 64 428.0 60 417.9 59 
99.5 20 99.8 20 124.8 zs 131.6 19 
12.8 3 WAh.2 3 19.4 3 14.6 2} 
3.0 | 2.9 1 4.7 | ALS) 1 
509.4 100 Sdlil2 Weo 718.6 100 707.6 100 
Generating Capacity, Gigawatts (GW) 
1990 2005 
Low High Low High 
Price Price Price Price 
Case Case Case Case 
GW _ Percent GW _ Percent GW Percent GW _ Percent 
19.1 19 19.1 19 28.7 20 29.2 21 
58.4 Sif 58.4 Bi 81.5 56 WE 55 
SES 13 1325 te 18.7 13 18.7 13 
8.5 9 8.7 9 16S 9 Witz 9 
25 2 BAS 2 27 2 Bf 2 
102.0 100 NO2Z2 Xo) 14551) 100 139.5 100 


that date, several provinces. will 
have significant, undeveloped hydro 
sites. 


Coal 


In 1984, 79 terawatt hours of elec- 
tricity were generated from coal. 
This was about 19 percent of the 
electricity produced in Canada. In 
order to generate this electricity 
854 petajoules of coal were 
consumed. 


We project that the amount of coal- 


quired. Ample supplies of coal will 


generated electricity will decrease 
in the short term to 1990 and then 
will increase to 142 and 140 tera- 
watt hours by the year 2005, for the 
low and high price cases respective- 
ly. For both cases this represents 
about 20 percent of the total elec- 
tricity expected to be produced in 
2005, a substantial increase from 
an estimated 13 percent in 1990. To 
generate this electricity about 
1600 petajoules of coal would be re- 


be available to satisfy the needs for 
thermal generation throughout the 
study period. 


Uranium 


The amount of electricity generated 
at nuclear plants was 49 terawatt 
hours in 1984, almost 12 percent of 
the total electricity produced. The 
amount of uranium used to produce 
this electricity was 596 petajoules. 
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We expect nuclear-generated elec- 
tricity to grow to 125 and 132 tera- 
watt hours in the year 2005 for the 
low and high price cases respective- 
ly. For both cases, this represents 
about 18 percent of the total elec- 
tricity expected to be generated in 
2005. It would require about 
1500 petajoules and 1600 peta- 
joules of uranium for the low and 
high price cases respectively, to 
generate this electricity. Ample sup- 
plies of uranium will be available 
throughout the review period. 


Oil 

In 1984, there were about 6 terawatt 
hours generated from oil, about 
2 percent of the total. The total 


amount of oil used to generate this 
electricity was 66 petajoules. 


We are projecting that the amount 
of oil-generated electricity will in- 
crease to about 11 terawatt hours 
and 6 terawatt hours by 2005 for the 
low and high price cases respective- 
ly. For both cases this corresponds 
to about 1 percent of the total elec- 
tricity expected to be generated in 
2005. This would require 116 peta- 
joules and 65 petajoules of oil for 
the low and high price cases re- 
spectively. One of the continuing 
uses of oil will be to generate elec- 
tricity from internal combustion 
plants in isolated locations. 


Natural Gas 


In 1984, 6 terawatts hours of elec- 
tricity were generated from natural 
gas, about 1 percent of the electrici- 
ty produced. This required 49 peta- 
joules of natural gas. 


We anticipate that for both price 
Cases, natural gas will still account 
in 2005 for about 1 percent of total 
electricity production. It would re- 
quire about 70 petajoules of natural 
gas for electricity generation in both 
price cases. 


Other 


Electricity generated by other fuels 
amounts to less than 1 percent of 
total annual generation throughout 
the period under review. This 
category includes hog fuel, pulping 
liquor, coke oven and blast furnace 
gas, other biomass and fossil fuel 
by-product sources, and wind and 
solar power. While these resources 
will grow in use over the study 
period, their overall contribution to 
energy generation will remain small. 
This is not to say that in certain re- 
gions of the country, these 
resources, particularly wind, small 
hydro and solar power, may not be 
important. 


4.4 Exports 


We are projecting that total exports 
of electricity will increase from 
41 terawatt hours in 1984 to about 
55 terawatt hours in 2000 and 
remain at about that level thereafter. 


ln 1984 about 10 terawatt hours (or 
about 23 percent of total exports) 
were some type of firm sale. By 
2005, we project that firm exports 
will increase to about 25 terawatt 
hours or about 46 percent of the 
total, reflecting the new marketing 
strategy of a number of utilities, dis- 
cussed above. 


This results from the inclusion in our 
projections of an estimate of poten- 
tial exports resulting from the ad- 
vancement of generating capacity 
to serve U.S. markets. It is important 
to note that these estimates of 
potential firm exports are intended 
only as an illustration of the order of 
magnitude of the exports which 
might occur as a result of this 
activity. 


Exports of interruptible electricity 
which were about 30 terawatt hours 
in 1984, are expected to be about 
25 terawatt hours in 2005 or about 
4 percent of total electricity produc- 
tion. This decline in the relative im- 
portance of interruptible energy re- 


sults from the methodology of our 
study, which by its nature does not 
project large on-going differences 
between capacity and requirements. 


While the pattern of exports is quite 
Similar for both oil price cases, we 
assume that there will be some in- 
crease in overall exports in the high 
price case. This results because of 
reduced provincial demand, partic- 
ularly in British Columbia, Ontario 
and Quebec, thus providing larger 
surpluses over the next decade, and 
a better opportunity for exporting 
surplus energy, primarily on an 
economy basis, when fossil fuel 
prices are higher. 


While large transfers of electricity 
are made between several pro- 
vinces, In many cases the United 
States provides a larger and often 
more accessible market for Canad- 
ian utilities. This situation is expect- 
ed to continue over the study period. 
An estimate of the net interprovincial 
transfers is provided in Appendix 
Table A4-5. 


The outlooks for total electricity ex- 
ports by province for selected years 
are contained in Table 4-17. In the 
remaining years of this decade the 
major exporters are expected to be 
Quebec, Ontario, British Columbia, 
Manitoba and New Brunswick. Ex- 
ports from Alberta through British 
Columbia are expected to start in 
1991. 


Electricity exports are expected to 
continue to be produced largely by 
hydro and coal resources (Figure 
4-1), with coal increasing in impor- 
tance over the review period, and 
hydro decreasing. Exports of elec- 
tricity generated from coal increase 
more rapidly in the high price case 
than in the low because of their 
greater comparative advantage in 
market areas where oil-fired genera- 
tion is predominant. 


In 1984 about 10 percent of Cana- 
da’s total electricity production was 
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Table 4-17 
Forecast of Net Electric 


(Terawatt hours) 


1984 

Low 

Price 

Case 

New Brunswick 5.6 Pe) 
Quebec Wie 29.1 
Ontario WO 8.4 
Manitoba 5.0 2.8 
Saskatchewan 0.0 0.1 
Alberta 0.0 0.8 
British Columbia 6.7 Ane 
Total Canada 39.0 610) 


ity Exports 
1990 
High Low 
Price Price 
Case Case 
7.6 B25 
SilEG 6nG 
OsG 10.2 
3.0 8.1 
0.1 0.1 
120 nO) 
6.2 58) 
59.8 50.1 


Note: The numbers in this table have been rounded. 


Source: Appendix Table A4-7 


Figure 4-1 


Net Electricity Exports by Fuel Type 
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Source: Appendix Table A4-8 


4% Nuclear 


exported. Our projections imply a 
decline in this proportion to about 7 
percent by 2005. This drop reflects 
the disappearance of the surplus 
“pubble” which currently exists and 
the marketing strategy described 
above. While we are assuming a 
moderate level of exports, if other 
export possibilities still in the pre- 
liminary discussion stages come to 
pass, exports could be substantially 
larger. 


Summary 


There are no inherent constraints on 
the ability of utilities to provide 
Canadians with reliable Supplies of 
electricity over the study period. 
Given the abundance of basic 
energy resources, the diversity of 
available production technologies 
and appropriate planning, even 
higher rates of growth than we pro- 
ject could be accommodated. 


For Canada as a whole, we expect 
that the demand for electricity will 
grow at 2.8 and 2.6 percent annually 
over the review period for the low 
and nigh price cases respectively, 
These rates of growth are remarka- 
bly similar, given the different cir- 
cumstances which define the two 
cases. This is because as oil prices 
rise two counterbalancing things 
happen. One is that economic activi- 
ty declines, in turn reducing total 
energy demand, including the 
demand for electricity. However, the 
second is that the higher oil prices 
lead to electricity capturing a larger 
share of the energy market. Put 
more simply, as oil prices rise, elec- 
tricity Captures an increasing share 
of a declining market. 


With respect to electricity exports, 
our assumptions reflect the current 
trends in which several provinces 
are becoming increasingly aggres- 
sive In pursuing export opportuni- 
ties. This approach to electricity pro- 
duction planning and marketing is 
expected to result in robust export 
activity through the study period. 
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Chapter 5 
Natural Gas 


This chapter contains a discussion 
of the supply of Canadian natural 
gas from both conventional and 
frontier sources. 


We begin by-assessing established 
reserves, reserves additions and ul- 
timate potential in the conventional 
producing areas, and then examine 
Current reserves in the frontier areas 
and our productive capacity projec- 
tions for both conventional and fron- 
tier areas. We then discuss the pros- 
pects for exports and conclude with 
an assessment of the implications 
for supply/demand balances for the 
conventional areas alone, and with 
frontier supply added. 


More than 99 percent of Canada’s 
current natural gas Supply comes 
from the Western Canada Sedimen- 
tary Basin, which includes parts of 
the provinces of Alberta, Saskatche- 
wan, British Columbia and the south- 
ern Yukon and Northwest Territories. 
The remainder comes from sources 
in eastern Canada. 


When the supply of natural gas from 
the Western Canada Sedimentary 
Basin declines, there will be a pro- 
gressively greater dependency on 
alternatives, such as gas from the 
Mackenzie Delta, the Arctic Islands 
and offshore regions, where sub- 
stantial quantities have already 
been discovered. The availability of 
future supplies will depend critically 
upon exploration Success, price ex- 
pectations, development and 
operating and transportation costs, 
prevailing fiscal regimes, develop- 
ment of new technologies and in- 
dustry investment strategies. 


5.1 Established Reserves 


We estimate Canada’s remaining 
established reserves of marketable 
natural gas as of 31 December 
1984 to be 96.2 exajoules. Of this 
total, 78.6 exajoules are in the con- 


ventional producing areas and 
17.6 exajoules in the Mackenzie 
Delta and the Arctic Islands. A re- 
gional breakdown is shown in Table 
5-1. 


In 1984 3.5 exajoules of new gas 
were added to reserves in the con- 
ventional areas through new dis- 
coveries and appreciation of exist- 
ing reserves. However, downward 
revisions of 2.0 exajoules and pro- 
duction of 3.0 exajoules during the 
year resulted in a net decrease in re- 
maining reserves from year-end 
1983 of 1.5 exajoules. The down- 
ward revisions, for the most part In 
Alberta, reflect pool re-evaluations 
based mainly on production decline 
rate analysis. 


Our preliminary estimate for the 
conventional areas for year-end 
1985 of 76.7 exajoules represents a 
further decrease in remaining estab- 
lished reserves of some 1.9 exa- 
joules. This decrease results from 
production of 
gross additions of approximately 
1.3 exajoules. This is the third con- 
SCCULIVNG yea pana remaining 
reserves in the conventional areas 
have declined. Figure 5-1 shows the 


3.2 exajoules and> 


Table 5-1 


Remaining 
Established Reserves 


of Marketable Natural Gas 
at 31 December 1984 


(Exajoules) 

British Columbia 9.3 
Alberta 66.5 
Saskatchewan iL 
Southern Yukon and NWT 0.4 
Ontario and Other 0.5 
Eastern Producing Areas 

Total Conventional Areas 78.6 
Mackenzie Delta 5.6 
Arctic Islands 12.0 
Total Canada 96.2 


Note: The numbers in this table have been 
rounded. 


Figure 5-1 
Established Reserves of Marketable Natural Gas 
Conventional Areas 
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changes in both the initial (before 
production) and remaining estab- 
lished reserves of marketable natu- 
ral gas during the past 20 years. 


Alberta accounts for about 85 per- 
cent of the remaining reserves in 
the conventional areas. More than 
60 percent of Alberta's reserves are 
contained in approximately 1100 
larger pools, the initial reserves of 
which average some 80 petajoules 
each. Most of these have been 
producing for some time. In contrast, 
the other 40 percent, some 24 exa- 
joules, is in small pools assigned 
reserves of 10 petajoules or less, 
and with an average reserve of less 
than 2 petajoules. There are approxi- 
mately 16 500 such small pools, 
mostly single wells, which for the 
most part have never been placed 
on production. Recent studies we 
have carried out relating the produc- 
tion history of small producing pools 
to their assigned reserves, indicate 
that the reserves assigned to the yet 
Unproduced small pools may be 
overestimated. 


We have attempted to determine 
the effect of price variations on re- 
maining established reserves. To do 
so we conducted an analysis of the 
economic viability of bringing on- 
stream Alberta’s unconnected gas 
pools. The study indicates that, in 
our low price case, some 4 exajoules 
of the approximately 20 exajoules 
currently unconnected will probably 
be beyond economic reach through- 
out the projection period. In the high 
price case some 2 exajoules may 
not be economically connectable 
during the period. 


5.2 Reserves Additions and 
Ultimate Potential— 
Conventional Areas 


In order to verify that development 
of the reserves underpinning our 
Supply projections are economically 


viable, and to provide a basis for es- 
timating when the development of 
new resources is likely to be under- 
taken, we Compare project supply 
costs to the price profiles contained 
in our high and low cases. This com- 
parison is conducted on the basis of 
so-called social supply costs. 


Social supply costs are values per 
unit of output, which, when earned 
on all units of production over the 
life of the project, will yield a 10 per- 
cent real rate of return (the social 
discount rate') on all related future 
exploration and development ex- 
penditures. This return is gross of 
taxes and royalties and implicitly in- 
corporates a risk premium that re- 
flects only the average level of risk 
associated with all capital invest- 
ments in Canada. These social 
Supply costs represent the minimum 
values which must be placed on 
each unit of production to cover the 


direct capital, labour and_ other 
costs required to develop. the 
reSOUICE. 


An important feature of social 
supply costs is that they are inde- 
pendent of both the fiscal regime 
and the particular tax and financial 
status of the corporate entity which 
may ultimately harvest the resource. 
Therefore, social supply costs are 
particularly useful in developing a 
supply outlook over a time period 
characterized by fiscal provisions 
which vary between firms and 
which will undoubtedly change over 
time. The unit social supply costs 
estimated in this report would reflect 
the product price which would 
enable the project to be developed, 
provided that the 10 percent rate of 
return reflected by the social dis- 
count rate were sufficient to meet 
the taxation, rate of return and royal- 
ty expectations of governments, 
investors and resource owners 
respectively. 


Industry, of course, does not invest 
on the basis of social rates of return, 
but rather on an assessment of pri- 
vate rates of return which account 
for risk premiums and how applica- 
ble taxes and royalties affect the 
firm involved. However, because of 
the wide variation in the tax and 
royalty positions of companies and 
their individual assessment of risk 
and the uncertainties about future 
fiscal systems, private costs and re- 
turns across the industry are virtually 
impossible to estimate. Accordingly, 
we accept the social supply cost 
and its implicit rate of return as a 
proxy for the private, recognizing 
that in many cases it will understate 
the total costs which will be incurred 
by the private sector. We recognize 
that taxation can generate dif- 
ferences between private and social 
profitability, but in the long run it is 
reasonable to expect that the fiscal 
regime will be such as to allow 
socially feasible projects to occur. 


1. There has been much research and dis- 
cussion about the value of the real social 
discount rate for Canada. The Federal 
Treasury Board recommends a rate of 10 
percent. Board staff have reviewed exist- 
ing work, undertaken consultations and 
recommended that the social discount 
rate be 8 percent, with values of 6 percent 
and 10 percent for testing the sensitivity 
of “net benefit” estimates to variation in 
the social discount rate. 


Board staff have used 8 percent to deter- 
mine the net benefits to Canada from 
licensing certain energy exports. In this 
report we use 10 percent - the upper end 
of the recommended range - to provide a 
more stringent test of what resource de- 
velopments may be economically feasi- 
ble with the energy prices and project de- 
velopment costs assumed here. This 
additional stringency reduces the risk of 
over-estimating the amount of additional 
energy supply expected as a result of 
new project developments - especially 
the very capital-intensive ones. 
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Table 5-2 


Estimated Social Supply Costs and Prices of 
Natural Gas at the Field Gate[a] 
Western Canada 


1986 
Natural Gas Prices 
Low Price Case 2.10 
High Price Case 2.10 
Social Supply Costs [b] 
For New Discoveries 2.50-3.10 
For Additions 1.55-1.95 


1987 1995 2005 


($C 1986 per Gigajoule) 


0.86 BSS) 1.50 
1.43 3.30 3.25 
2.50-3.10 2.65-3.30 2.80-3.50 
1.55-1.95 1.70-2.10 ik9D=2:00 


[a] Field gate prices are the prices at the Alberta border 
(Table 2-3), less the cost of transportation to the Alberta 


border from the field. 


[b] The ranges reflect variations in prospect quality. 


Figure 5-2 
Relationship of Natural Gas Reserves Additions Rate 
to Cumulative Gas Exploratory Drilling 
Conventional Areas 
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Source: Appendix Table A5-2 


Table 5-2 compares the estimated 
ranges of social supply costs of 
western Canada natural gas with 
both the high and low field gate 
price projections. Two different 
supply cost estimates are shown. 
The higher estimates represent only 
the costs of new discoveries project- 


ed to be made during the review 
period; the lower estimates consider 
appreciation of past discoveries as 
well. We have shown both esti- 
mates, since exploring for gas in the 
past has resulted in upward revi- 
sions to reserves assigned to earlier 
discoveries. 


We expect reserves additions per 
metre of exploratory drilling to con- 
tinue to decrease as prospects for 
new discoveries diminish; as a 
result social supply costs increase 
over time. This accounts for the 
higher costs in later years shown in 
the table. We have indicated a likely 
range for the average cost of 
reserves additions to account for 
the expected variation in prospect 
quality. 


In the high price case, projected 
field gate natural gas prices exceed 
estimated average social supply 
costs so that exploration for gas ap- 
pears profitable. In the low price 
case, exploration for gas does not 
appear profitable on average. How- 
ever, lower cost projects yielding 
higher rates of return will be devel- 
oped and natural gas will be found 
incidental to the search for oil. In 
examining these price/cost relation- 
ships, It is important to bear in mind 
that (as noted in Chapter 2) our 
natural gas pricing framework re- 
sults In a gas price projection which 
is lower than would occur with price 
differentiation. 


There will always be uncertainty as- 
sociated with projections of 
reserves additions, based as they 
are on perceptions of future drilling 
activity and success rates, econom- 
ic conditions including market op- 
portunities and ultimate potential. 
Compounding these uncertainties 
today are the lower world oil prices 
and their effects on the oil and gas 
industry, and the uncertainty of the 
impact on the industry of a market 
sensitive pricing regime for natural 
gas. 


Our reserves additions projections 
are based on an extrapolation of the 
historical relationship between the 
rate of reserves additions and the 
amount of exploratory drilling. 
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Figure 5-2 illustrates the decline in 
reserves additions per unit of ex- 
ploratory drilling in western Canada. 
The amount of gas discovered by a 
given amount of drilling declines 
over time, aS prospects become 
fewer and harder to find. 


We developed projections of future 
exploratory drilling in total for each 
price case, using estimates of pro- 
duction levels, cash flow and 
producer profitability, and their 
interrelationship. 


It is not possible for us to determine 
if an individual well was drilled with 
the intent of finding oil or of finding 
gas. Accordingly for historical data 
we use the drilling results to make 
the division. Wells which discovered 
oil are classed as oil directed, 
whereas those which found gas are 


classed as gas directed. The aban- 
doned wells in each year are as- 
signed to one of these two catego- 
ries in the same ratio as the suc- 
cessful wells. Based on this review 
of the historical relationship be- 
tween gas and oil directed drilling, 
and our perception of future market 
opportunities and exploration pros- 
pects for hydrocarbons in the West- 
ern Canada Sedimentary Basin, we 
judgementally divided the total 
future drilling projections into gas 
directed and oil directed compo- 
nents as shown in Figure 5-3. 


We assume that during the remain- 
der of the 1980s, in view of de- 
pressed gas export markets and the 
quantity of unconnected gas 
reserves in inventory, a somewhat 
greater proportion of exploratory 


Figure 5-3 
Division of Exploratory Drilling 
Conventional Areas 
Low Price Case 
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effort, will be oil directed as has 
been the case in the recent past. 
Beginning in the early 1990s howev- 
er, the excess gas deliverability in 
the U.S. is assumed to decline (Sec- 
tion 5.5), creating a greater incentive 
for increased gas exploration in 
Canada to meet potentially higher 
export levels. 


The gas directed drilling projections 
in Figure 5-3 are combined with our 
projection of the reserves additions 
rate (Figure 5-2) to develop the high 
and low price case reserves addi- 
tions projections shown in Figure 
5-4'. The influence of the decline in 
rate of additions per unit of drilling is 
particularly evident in the high price 
case. In that case we project drilling 
levels to be close to the high levels 
which occurred in the late 1970s. 
Notwithstanding the similarity of 
drilling levels, annual reserves addi- 
tions are projected to be much 
lower in the future than in the past. 
In order to attain the drilling activity 
in our low price case projection, we 
have assumed some cost reduction 
and rationalization of the industry. In 
fact, the supply economics associat- 
ed with this price case suggests 
that it is probably unsustainable. 


In the high price case, a total of 
3/7 exajoules is projected to be 
added during the study period. This 
compares to some 40 exajoules of 
additions projected to be added 
during the same period of time in 
the reference case of the September 
1984 Report. 


In the current high price case drilling 
activity and reserves additions are 
projected to decline until 1988 and 


1. The abnormally high reserves additions 
shown for 1976 and the several years fol- 
lowing appear to have resulted from a 
combination of escalating drilling levels 
and the availability of an inventory of drill- 
INQ prospects which had been une- 
conomic at prices in effect earlier. 
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Figure 5-4 
Marketable Natural Gas Reserves Additions 
Conventional Area 
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then increase gradually until 1995. 
The increase reflects the anticipated 
dissipation of the U.S. gas delivera- 
bility Surplus through the late 1980s 
and early 1990s, and the associated 
increase in market opportunities for 
Canadian gas. After 1995 the profile 
of additions gradually decreases, re- 
flecting the diminishing prospects 
for new discoveries within the West- 
ern Canada Sedimentary Basin, 
which results in a decline in both the 
additions rate and gas directed 
exploration. 


In the low price case, where only 
20 exajoules are added during the 
projection period, the additions 
follow a similar, though more sub- 
dued profile, reflecting the reduced 
economic incentive to explore for 
gas and the consistently lower level 
of drilling activity. 


We estimate an ultimate potential 
for the Western Canada Sedimen- 
tary Basin of between 1/70 and 
200 exajoules, unchanged from the 
September 1984 Report. Of the 
potential, 133 exajoules had been 
discovered by the end of 1984. For 
Our reserves additions projections 
(Figure 5-4) we use the mean value, 
185 exajoules, as a constraint on 


the quantity of new gas that could 
be added to reserves during the pro- 
jection period. A larger quantity of 
gas would be added if the ultimate 
potential is higher than we currently 
estimate it to be. Moreover, higher 
prices would in all likelihood result 
in higher levels of drilling which 
would in turn result in increased 
reserves additions during the pro- 
jection period. 


5.3 Frontier Areas 


The Canadian frontier regions have 
significant geological potential and 
could account for a substantial por- 
tion of future natural gas supplies. 
The quantities that will be exploited 
commercially and the timing of pro- 
duction, will however depend upon 
many factors, including the total 
amount discovered, prevailing 
economic conditions and technolog- 
ical progress. Uncertainties about 
the development, production and 
transportation of natural gas from 
the frontier areas make projecting 
supply from this source extremely 
difficult. Furthermore, the current 
low world oil prices and the phasing 
out of the Petroleum Incentives Pro- 
gram have resulted in cutbacks in 


exploration activity, adding to the 
uncertainties of assessing the out- 
look for frontier supply. 


Major natural gas reserves potential 
is recognized in three frontier areas 
currently being explored: the Mac- 
kenzie Delta/Beaufort Sea, the 
Arctic Islands and the east coast off- 
shore. To date there has been no 
production of natural gas from any 
of these areas. 


The Board previously determined 
that there were established natural 
gas reserves of some 6 exajoules 
and 12 exajoules in the Mackenzie 
Delta/Beaufort Sea region and the 
Arctic Islands respectively. We still 
consider these estimates valid, 
even though additional quantities of 
northern gas have since been found, 
notably in the Beaufort Sea. We do 
not at present consider these as es- 
tablished reserves since their 
economic viability remains uncer- 
tain and since the estimates have 
not been publicly tested by the 
Board through the hearing process. 
In addition, we do not have access 
to all the confidential data required 
for independent assessments on a 
pool by pool basis. For the same rea- 
sons no established gas reserves 
have yet been recognized by the 
Board for the east coast offshore 
region although several discoveries 
have been made. 


The Canada Oil and Gas Lands Ad- 
ministration (COGLA) provided esti- 
mates in its 1985 Annual Report of 
potentially recoverable resources 
discovered to date on Canada 
Lands. These estimates of ‘“discov- 
ered resources”, for gas, are shown 
in Table 5-3. There are no economic 
constraints imposed on these esti- 
mates, so they cannot be compared 
directly with the Board's estimates 
of established reserves. 
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Table 5-3 


COGLA Estimates of 
Discovered Resources of 
Natural Gas 
Frontier Regions 


(Exajoules) 
Mackenzie Delta/Beaufort Sea 10.6 
Arctic Islands bss) 
East Coast Offshore 10.4 


Notes : 
The numbers in this table have been 
rounded. 


Discovered resources are estimates of 
the quantities of crude oil or natural gas 


potentially recoverable from known reservoirs, 


but of uncertain economic viability. 


5.4. Productive Capacity 


The productive capacity of western 
Canadian natural gas which we are 
projecting for the two price cases Is 
illustrated in Figure 5-5 and is 
detailed in Appendix Tables A5-5 
and A5-6. 


Our projection of productive capaci- 
ty in the conventional areas is com- 
prised of three components. These 
are productive capacity from: 


@ currently established reserves 
under contract, 
@ currently established reserves 


not as yet contracted, and 
@ reserves additions. 


The projections of productive 
capacity from currently contracted 
reserves in Alberta for the two price 
cases are based on the projections 
in the September 1984 Report, with 
adjustments for actual production in 
1983 and 1984 and for the effect of 
price on productive capacity. Our 
productive capacity estimates for 
British Columbia reflect our studies 
of the Westcoast supply system 
updated to year end 1984. 


Productive capacity from over 
90 percent of the reserves under 
contract in western Canada is de- 
rived on a pool by pool basis using 
Our gas deliverability computer 
model. The model projections reflect 
each gas pool’s well flow charac- 
teristics, basic reservoir parameters 
and daily contract rate. It also in- 
corporates drilling and compression 
cost data and projected producer 
netbacks to assess the time period 
over which productive capacity can 
be maintained at or near the con- 


Figure 5-5 
Productive Capacity of Natural Gas 
Conventional Areas 
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tract rate by adding infill wells 


and/or field compression. 


The forecast of productive capacity 
from the remaining 10 percent of 
contracted reserves which includes 
Saskatchewan reserves is based on 
either past production history or esti- 
mates published by provincial agen- 
cies or utility Companies. 


In order to derive our low and high 
price case projections of productive 
capacity from established reserves 
currently under contract, we con- 
ducted price sensitivity tests on a 
sample of some 100 non-associated 
producing gas pools in Alberta 
with initial reserves greater than 
1500 million cubic metres. These 
pools represent some 20 percent of 
the total remaining reserves under 
contract. These tests suggest that 
productive capacity from Alberta 
reserves under contract would be 
some 5.5 percent higher in total 
over the projection period in the 
high price case than in the low price 
case. More than twice the amount of 
investment for additional wells and 
compression would likely occur 
under the high price case than in the 
low price case. This additional de- 
velopment, however, is not sufficient 
to prevent the inevitable decline of 
productive capacity from these 
reserves. 


Figure 5-6 illustrates that productive 
capacity from the approximately 
50 exajoules of reserves already 
found in the conventional areas and 
now under contract, will decline 
throughout the forecast period as a 
result of reservoir depletion. Produc- 
tive capacity of reserves now under 
contract is expected to decline from 
a level of 4580 petajoules per year 
in 1985 to 278 petajoules per year 
in 2005 in the low price case and to 
285 petajoules per year in 2005 in 
the high price case. 


Figure 5-6 
Productive Capacity of Natural Gas by Supply Source 
Low Price Case 
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Productive capacity from  estab- 
lished reserves not currently under 
contract and from reserves addi- 
tions is projected to approximate 
that from reserves currently under 
contract in the later 1990s, and to 
exceed it toward the end of the pro- 
jection period. The variability of 
these two supply components with 
respect to connection rates and pro- 
duction profiles enables them to re- 
flect future demand and prices. 


For reserves not currently under 
contract in Alberta and Saskatche- 
wan, and all reserves additions, we 
estimate productive capacity in ag- 


gregate rather than pool by pool. As 
a consequence, assumptions with 
regard to connection schedules and 
deliverability profiles require careful 
consideration. For all existing gas 
pools in British Columbia, produc- 
tive capacity is derived using our 
gas deliverability model on a pool 
by pool basis so that onstream 
dates for pools not currently under 
contract were required. These dates 
were based on information submit- 
ted by Westcoast in support of its 
1985-86 tolls application and were 
assigned to each pool considering 
expected demand levels, pool size 
and distance from existing pipelines. 


In the past we have not specifically 
addressed the problem of relating 
connection schedules for uncon- 
tracted reserves and reserves addi- 
tions to a specific price scenario. 
There is, however, considerable 
room for varying connection rates; 
we have been told by industry repre- 
sentatives that given the appropriate 
price most new gas could be con- 
nected and producing within four 
years of discovery. 


Productive capacity profiles for new 
gas can also vary. In the past we 
have assumed, based on consulta- 
tions with industry, that gas would 
continue to be contracted and pro- 
duced under long term contracts, 
hence our use of a _ production 
profile of one unit of production for 
each ../ 000. wits. of reserves 
(1:7000) for 8 years followed by an 
8.22 percent per year decline. Our 
latest productive capacity studies 
suggest that the flat life period for 
an initial 1:7000 rate of take could 
be extended beyond the 8 years, but 
would be followed by a sharper de- 
cline. As well, production rates as 
high as 1:3500 with level initial pro- 
duction periods close to 6 years 
may be possible given high enough 
prices to support the additional de- 
velopment required. 


In order to determine appropriate 
productive capacity profiles for un- 
contracted Alberta reserves and all 
reserves additions, we used our new 
integrated gas supply database for 
Alberta (which contains all the rele- 
vant reserves and deliverability data 
needed to estimate productive 
capacity) to investigate the physical 
and economic ability of small Alber- 
ta gas pools to produce at each of 
two initial rates: 1:7000 and 1:3500. 
Our test sample included all non- 
producing, non-associated gas 
pools with initial reserves between 
150 million cubic metres and 
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300 million cubic metres. These 
pools represent some 2.5 exajoules 
of Alberta’s 13.6 exajoules of uncon- 
tracted gas reserves excluding the 
low permeability shallow gas _ in 
southeast Alberta. Our analysis indi- 
cates that for both price cases pro- 
ductive capacity from these small 
pools could approximate the rate of 
1:7000 for 15 or more years or the 
rate of 1:3500 for some 6 years. 


For the high price case, we assume 
that uncontracted Alberta reserves 
and all reserves additions would 
continue to be contracted under 
long term contracts, i.e. with initial 
rates of 1:7000. For the low price 
case, we assumed that half of these 
reserves would be contracted at the 
higher initial rate of 1:3500, because 
of the increased need for productive 
capacity and the probable desire on 
the part of producers to recover in- 
vestment as quickly as possible. 
We therefore used the average of 
the two profiles derived from our 
test sample. 


In selecting connection rates and 
production profiles for the low and 
high price cases, we have consid- 
ered the availability of reserves and 
the total demand for gas during the 
projection period. The schedules 
were selected such that there would 
be some spare capacity developed 
in each price case. In anticipation of 
increased opportunities to export 
natural gas, we expect that produc- 
ers will develop more productive 
capacity in relation to the sum of 
domestic demand and licensed ex- 
ports in the high price case than in 
the low price case. The connection 
schedules for the two price cases 
show some 15 percent and 30 per- 
cent excess capacities for the low 
and high price cases respectively. 
These connection schedules are 
shown in Appendix Table A5-4. 


Using these connection schedules 
and production profiles results in 
total productive capacity projections 
for the two price cases that differ by 
240 petajoules a year (5 percent) in 
1990 and by 1010 exajoules a year 
(61 percent) by 2005. 


The range of productive capacity 
projections represented by these 
cases does not represent a maxi- 
mum range of supply availability, 
but rather the expected range of pro- 
ductive capacity given the variance 
in reserves additions we project and 
giving consideration to the expected 
demand over the review period. In 
total over the study period, produc- 
tive capacity is lower than the refer- 
ence case projection in the Septem- 
ber 1984 Report by some 15 per- 
cent and 7 percent for the low and 
high price cases respectively. 


It is possible to increase the projec- 
tion of productive capacity by 
assuming higher initial rates of take 
and faster connection schedules. 
However, most of these adjustments 
have already been built into the low 
price projection, so that the ability to 


increase productive capacity in that 


case is probably small. On the other 
hand, higher initial rates of take 
could be introduced to the high 
price case resulting In a somewhat 
higher productive capacity in earlier 
years followed by a more rapid 
decline. 


We emphasize that our supply pro- 
jections reflect the natural gas price 
tracks we assumed. At prices above 
our high price case projection, in- 
creased levels of supply could 
occur. With higher prices, poorer 
quality reserves, uneconomic at 
lower prices, could become profita- 
ble and improved cash flow to the 
producing industry would support 
increased exploratory and develop- 
ment activity. Moreover, if gas 


prices were to follow a price dif- 
ferentiation scenario producer cash 
flow would be increased, generating 
higher levels of supply in both price 
cases than shown in our projections. 


With regard to frontier supply, both 
the Polar and Venture projects have 
facility applications before the 
Board. These applications are in- 
complete; neither contains the 
supply information required for eval- 
uation. Because of the uncertainty 
of the size of the reserves available 
to support these projects, we do not 
include supply from them in our pro- 
jections. However, for illustrative 
purposes, we show in Appendix 
Table A5-6 and on Figure 5-6 (on 
the high price case diagram) pro- 
ductive capacity estimates for these 
projects at the levels proposed by 
the applicants. For Hibernia we 
assume that solution gas will initially 
be reinjected and will not therefore 
contribute to the total supply 
projected. 


5.5 Exports 


Canada has been exporting signifi- 
cant quantities of natural gas to the 
United States since the 1950s. 
Since the early 1970s exports have 
been running at annual levels of 
about 24 billion cubic metres 
(847 Bcf) and until 1980 were close 
to levels authorized by the Board. 
Large new volumes were authorized 
by the NEB in the early 1980s but 
for various reasons volumes flowing 
have not increased (Figure 5-7). 
Volumes presently authorized under 
licence are now close to peak 
levels; they will decline rapidly 
beginning in 1990. 


Future authorizations depend on the 
prospects for American gas markets 
and on Board decisions. The focus 
of the analysis in this report is on the 
prospects for exports under existing 
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Figure 5-7 


Natural Gas Exports Under NEB Licence 
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authorizations. This means, of 
course, that after 1990 our projec- 
tion of exports declines rapidly, with 
exports virtually ceasing by the 
mid-1990s. 


Many analysts of the American gas 
market, however, project a tighten- 
ing of that market in years to come. 
The consensus is that American 
import requirements will rise, so the 
potential for further exports exists 
throughout the study period. 


Canadian exports will be strongly in- 
fluenced in the immediate future by 
the way in which the nature of the 
contractual arrangements respond 
to changes in the structure of Ameri- 
can markets. They will also be af- 
fected by the nature and pace of 
Change in the American regulatory 
environment. Issues related to these 


factors are first discussed followed 
by an assessment of the prospects 
for American supply and demand 
for gas and the implications for 
Canadian exports. The section con- 
cludes with an outlook for exports 
beyond the current term of 
authorization. 


Structure of the Natural 
Gas Export Trade 


5.5.1 


Prior to 1975, export arrangements 
were determined by negotiation be- 
tween buying and selling compa- 
nies, subject to government approv- 
al. Between 1975 and 1984, export 
prices were set by government. In 
November 1984, prices were again 
allowed to be set between buyers 
and sellers, subject to a floor price 
equal to the Toronto city gate who- 


lesale price. In November 1985, the 
Toronto floor price was replaced by 
a set of regional reference prices 


based on regulated domestic 
prices. Under the Natural Gas 
Agreement of 31 October 1985, 


regulated domestic prices will be re- 
placed after 1 November 1986 by a 
market-oriented pricing regime 
which should result in more com- 
petitive regional reference prices for 
exports. 


Export arrangements typically are 
between Canadian transmission 
companies and U.S. interstate pipe- 
lines which purchase gas under 
long-term contracts for resale to 
distribution utilities along their sys- 
tems. Notable exceptions to this 
general rule are long-term, direct 
sales (sales between producers and 
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either distribution utilities or end 
users with the pipeline acting only 
as a transporter) by Alberta & South- 
ern Gas Company Limited (A&S) 
and Pan-Alberta Gas Limited (Pan- 
Alberta) to California utilities (Pacif- 
ic Gas and Electric, and Southern 
California Gas Company), and 
TransCanada PipeLines Limited’s 
(TransCanada) sale to Boundary 
Gas Incorporated (a group of north- 
eastern U.S. utilities). 


In the past year, there has been a 
rapid growth in short-term, direct 
sales in the American market. In re- 
sponse to this, Canadian exporters 
are increasingly turning to the direct 
sale type of export arrangement 
with shorter contract periods. Both 
Westcoast Transmission Company 
Limited (Westcoast) and _ Trans- 
Canada have concluded direct sale 
agreements with U.S. utilities and/or 
brokers, and other exporters are in 
the process of negotiating additional 
sales of a similar nature. A&S, Pan- 
Alberta and Westcoast are active in 
the California spot market. As well, 
individual Canadian producers who 
had not been directly involved in the 
export market prior to 1985, are now 
making direct sales to U.S. utilities, 
brokers and end users through the 
vehicle of short-term (up to two 
years) export orders. 


This trend toward direct sales in 
Canada’s gas export trade is expect- 
ed to grow, particularly in 1987 
when the majority of U.S. interstate 
pipelines are expected to become 
open access transporters of gas 
under FERC Order 436, discussed 
more fully below. 


5.5.2 United States Regulatory 
Environment 


The prevailing American regulatory 
environment is a key factor affecting 
the demand and supply for natural 
gas in the U.S. and the ability of im- 


ported gas to compete in that 
market. This is particularly important 
at the present time as the U.S. gas 
industry moves toward deregulation 
during a period of intense competi- 
tion from alternative energy forms 
and of surplus availability of natural 
gas. 


During this transition, it is apparent 
that the American regulatory envi- 
ronment will impose greater risks 
on U.S. producers and Canadian 
exporters, while at the same time 
providing suppliers of gas and their 
purchasers with a multitude of alter- 
natives to the traditional long-term 
contract supply service. It is recog- 
nized that in this new environment, 
Canadian exporters must be able to 
respond quickly to changing market 
conditions by providing an array of 
competitively priced sales services, 
both long- and short-term. This will 
be greatly facilitated when the move 
to market-sensitive pricing in 
Canada has been completed. 


As noted, the U.S. industry has al- 
ready responded to this freer mar- 
ketplace by shifting towards a short- 
term marketing and transportation 
strategy. Creation of this short-term 
market has led to cost savings for 
consumers and encouraged long- 
term suppliers to offer contracts 
that are more market responsive. 


The shift in marketing strategy in the 
U.S. has resulted in part from, and 
will be furthered by, recent US. 
regulatory initiatives, the impact of 
which will continue to be felt in the 
marketplace and by Canadian 
exporters for years to come. 


Under the provisions of the U.S. 
Natural Gas Policy Act of 1978 
(NGPA) approximately sixty percent 
of U.S. natural gas production (so- 
called “new” gas) was released 
from wellhead price control in Janu- 
ary 1985. In 1984, the U.S. Federal 


Energy Regulatory Commission 
(FERC) issued Order 380 and in 
1985 Orders 436 and 451, all of 
which will have a profound impact 
on the transportation and marketing 
of gas, including gas imported from 
Canada. 


FERC Order 380, as amended, 
prohibits pipelines from using so- 
called “minimum bill” provisions in 
sales contracts to recover variable 
costs, such as purchased gas costs, 
that are not actually incurred. This 
effectively prevents pipelines from 
passing on to their customers take- 
or-pay charges (except carrying 
charges) incurred in their supply 
contracts. (Take-or-pay charges are 
an obligation to pay for a specified 
quantity of gas regardless of wheth- 
er the gas is taken). This in turn in- 
creases the investor risk associated 
with financing of new gas supply 
projects, including future projects to 
supply Canadian gas. 


FERC Order 436, as amended, is de- 
signed to increase competition in 
the U.S. gas industry by encouraging 
interstate pipelines to move toward 
“open access” gas transportation 
on their systems and away from the 
traditional role of providing a 
bundled service incorporating gas 
purchasing, transportation and 
marketing. Under this order, if the 
pipeline chooses to become an 
open access carrier, end use cus- 
tomers and local distribution 
companies will be able to negotiate 
for their own gas supplies directly 
with producers or marketers, thus 
paying the pipeline only a transmis- 
sion charge. To help pipeline 
companies to move away from the 
gas merchant function, the FERC 
will allow pipelines that opt for the 
transportation program to make cer- 
tain payments to producers to ext- 
inguish producer take-or-pay 
claims, the cost of which can be 
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included in the pipelines’ rates. 
Similarly, the pipelines’ existing cus- 
tomers can reduce their contract 
purchases in steps to zero during a 
five-year period. Under this broa- 
dened access provision, pipelines 
under FERC jurisdiction must trans- 
port gas for others on a= non- 
discriminatory basis. 


Pipelines were given until June 30, 
1986 to open their systems or lose 
their right to transport gas under ex- 
isting transportation programs. This 
deadline was subsequently extend- 
ed to January 1, 1987. Canadian 
exporters are greatly disadvantaged 
by the delay in implementing the 
order, because of the effect this has 
on their ability to gain access to new 
markets. Also their ability to retain 
their present share of existing mar- 
kets Is hampered, as interstate pipe- 
lines, in an effort to reduce take- 
Oor-pay obligations to domestic 
producers, increase takes of domes- 
tic gas at the expense of imported 
gas. 


Also under Order 436, FERC will 
provide expedited certification 
procedures for new facilities 
needed to provide new service if the 
applicant agrees to fully bear the 
risk of the new facilities and agrees 
to abide by the “open access” re- 
quirement of Order 436, and if ‘the 
applications are unopposed. New 
projects to transport Canadian gas 
could benefit from this procedure. 


In June 1986, FERC issued Order 
451 which replaces the myriad of 
ceiling prices for so-called “old” 
natural gas (low cost gas. still 
regulated under the NGPA) with a 
single national ceiling price of 
S US 2.57 per million Btu, to be ad- 
justed for inflation. The intent of the 
order is to facilitate the production 
and marketing of U.S. “old” gas 
reserves which might otherwise not 


be produced. The order provides a 
mechanism for the renegotiation of 
prices in contracts for “old” gas up 
to the new ceiling level and also pro- 
vides for the transportation of “old” 
gas on pipelines without the pipe- 
lines having to become “open 
access” systems under Order 436. 
Order 451 could therefore result in 
further delay in the implementation 
of “open access” transportation by 
some pipelines which may wish in- 
stead to transport “old” gas released 
from contract as provided for under 
this order. 


It is estimated by the U.S. Depart- 
ment of Energy that Order 451 will 
result in the production of at least an 
additional 340 billion cubic metres 
(12 Tcf) of “old” natural gas in the 
U.S. over the next fifteen to twenty 
years due to the higher prices which 
would be available to this category 
of gas. The impact that this might 
have on Canadian exports is difficult 
to assess. On the one hand, assum- 
ing there is no change to the supply 
of high cost gas and to the total U.S. 
demand for gas, it could reduce the 
requirement for Canadian gas to 
about one-half of our projected 
level. On the other hand, the addi- 
tional supply of gas (which would 
be mostly low cost gas) could have 
the effect of reducing the price for 
all gas (including gas imported from 
Canada) resulting in a_ higher 
demand for gas and lower produc- 
tion of high cost gas, such that our 
total projected level of exports 
could still be accommodated. The 
impact on export volumes, if any, 
would not likely be felt until after 
1990. At that time the American 
market is expected to be more buo- 
yant as a result of generally lower 
U.S. deliverability. 


With respect to other regulatory de- 
velopments, recent findings by 
FERC Administrative Law Judges 


have recommended that U.S. pipe- 
lines be allowed to pass through to 
their customers the costs of import- 
ed Canadian gas on an “as-billed” 
basis. That is, demand charges 
(fixed monthly charges) included in 
Canadian export contracts would be 
permitted as part of the demand 
charge component in the importing 
pipeline’s rates. Notwithstanding 
these recent recommendations, 
there remains considerable opposi- 
tion in the U.S. to the “as-billed” 
treatment of imports. At the time of 
writing this report, FERC had not yet 
ruled on this issue. 


From a Canadian perspective, these 
recent regulatory changes have 
added greatly to the uncertainty 
over export volumes and_ future 
export projects. 


5.5.3 Natural Gas Exports 
Outlook to 1990 


Our assessment of exports reflects 
our view that the U.S. requirement 
for supplemental supplies of natural 
gas will be about 39 billion cubic 
metres (1.4 Tcf) in 1990. On the 
demand side, we see very little 
change in total U.S. natural gas 
demand over the next few years 
from the present level of about 
481 billion cubic metres (17.0 Tcf) 
annually. On the supply side, we do 
not expect reserves additions in the 
U.S. to keep pace with demand, with 
the result that the current delivera- 
bility surplus should be largely elim- 
inated by 1990. If the low level of 
drilling activity currently being expe- 
rienced in the U.S. were to persist 
for several years, the deliverability 
surplus would be eliminated sooner 
than expected, resulting in a higher 
level of Canadian exports than Is 
presently projected. 


Natural gas exports, which had lost 
market share to United States gas in 
recent years, regained some of that 
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market in 1985, as exporters moved 
to more competitive pricing under 
buyer/seller negotiated export ar- 
rangements. Exports in 1985 were 
26.2 billion cubic metres (925 Bcf), 
5.4 percent of the total U.S. gas 
market. They were 21.4 billion cubic 
metres (755 Bcf), 4.2 percent of the 
market, one year earlier. However, 
even at the 1985 level, exports were 
Still below levels attained in the 
middle 1970s, and were only one- 
half of the volume authorized. 
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The precipitous decline in world oil 
prices in 1986 has had its impact on 
U.S. gas markets by encouraging 
large industrial users and electric 
utilities with dual fuel capability to 
switch to lower cost residual fuel oil. 
U.S. natural gas prices, particularly 
prices for gas sold in the short-term 
(spot) market, have responded by 
declining to levels competitive with 
residual fuel oil. This in turn has had 
the effect of backing out higher 
priced, long-term supplies or 


Figure 5-8 
United States Regional Natural Gas Markets 
and Canadian Export Flows (1985)1 
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“system gas”, including gas export- 
ed from Canada. 


Canadian exports are not expected 
to exceed 22.6 billion cubic metres 
(798 Bcf) in 1986, or about 4.6 per- 
cent of the total U.S. market. Canad- 
ian export prices are presently con- 
strained by export floor prices 
which are based on regulated 
domestic prices. They should 
become more market responsive as 
a more flexible and market-oriented 


Figures shown by the arrows are 1985 
export volumes in billions of cubic metres 
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pricing regime is introduced in 
Canada. Therefore in 1987, Canad- 
ian exports should regain their level 
of 1985. Attainment of these export 
levels will also depend upon gaining 
improved access to the interstate 
direct sales market which is pre- 
sently dominated by U.S. short-term 
sellers. This will happen as more 
U.S. pipelines become ‘open 
access” transporters under FERC 
Order 436. 


Beyond 1987, increased levels of 
exports are expected as the US. 
deliverability Surplus begins to 
wane. Our approach was to examine 
both the implications of the overall 
United States gas balance and the 
prospects for specific markets 
being served by existing licences in 
preparing an outlook for each major 
regional U.S. market. The results are 
shown in Appendix Table A5-14 and 
Figure 5-8. 


5.5.4 Regional Market 
Considerations 


Historical and projected Canadian 
shares of the major United States re- 
gional markets are summarized in 
Table 5-4. 


Pacific Northwest 


Some 48 percent of the natural gas 
consumed in the Pacific Northwest 
region of the United States origi- 
nates in Canada primarily from 
producing fields located in British 
Columbia. The main Canadian 
exporter to this region is Westcoast 
and the principal U.S. buyer is North- 
west Pipeline Corporation (North- 
west). Westcoast is also authorized 
to export Alberta-sourced gas 
through the pipeline facilities of Al- 
berta Natural Gas Company Limited 
(ANG) in Canada and Pacific Gas 
Transmission Company (PGT) in the 
United States, which interconnects 
with Northwest. 


During the early 1980s this market 
lost substantial natural gas volumes 
due to the recession and competi- 
tion from electricity and residual oil, 
but signs are that the market Is 
beginning to stabilize. Total gas 
demand in the region is up about 
15 percent from the levels of two to 
three years ago, largely because of 
fuel switching from oil to gas. 
Recent low oil prices have started to 
reverse this trend but gas prices are 
responding quickly thereby limiting 
the loss of market to oil. 


The capacity of Northwest to deliver 
U.S. produced natural gas into the 
region is limited, being about 1.4 bil- 
lion cubic metres (49 Bcf) less than 
the current annual market demand. 
Consequently, Canadian gas has a 
market which is less susceptible to 
competition from low cost U.S. gas 


but is still subject to competition 
from high sulphur residual oil. To 
retain and expand its share of the 
market, Canadian gas will have to 
be competitively priced with residu- 
al fuel oil. 


Because of proximity to the market 
and the presence of ample Canad- 
ian pipeline capacity, Canadian 
exporters are well positioned to 
serve this market. Our expectation 
is that Canadian gas will regain its 
traditional 70 percent share of the 
market by 1990, with annual sales 
of approximately 4 billion cubic 
metres (141 Bcf). 


California 


California remains the largest single 
market for Canadian natural gas ex- 
ports, accounting for approximately 
42 percent of exports in 1985. 


Table 5-4 


Canadian Natural Gas Exports to United States 
History and Projections 


(Percent is Canadian supply as a percentage of regional U.S. natural gas 
consumption; volumes in billions of cubic metres) 


Region 1965 

Pacific 

Northwest - percent 68.9 
- volume 3.2 

California -percent 9.0 
- volume 4.3 

Mountain - percent 8.8 
- volume 1.8 

Central - percent 0.7 
- volume 2 

Northeast - percent 0.3 
- volume 0.1 

Total 

United States - percent Pai, 
- volume eS 


History Projection 
1975 1985 1990 
70.8 47.8 68.8 

5.5 2.8 4.0 
20.8 23.2 24.2 
10.8 11.0 15 
11.4 4.9 7.8 

3.1 1.0 1.6 

1.9 2.9 Sire 

7.1 9.3 11.9 

0.6 3.3 13.8 

0.3 onl 8.7 

4.8 5.4 isl 
26.8 26.2 SLT 


Note: The numbers in this table have been rounded. 


Source: Appendix Table A5-7 
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Alberta gas supplies about 40 per- 
cent of the gas consumed in North- 
ern California. The Canadian export- 
er is A&S and the U.S. importer, 
PGT. The ultimate buyer of the gas 
is Pacific Gas and Electric Company 
(PG&E), a major San Francisco utili- 
ty and the owner of A&S and PGT. 


Alberta gas is exported by Pan- 
Alberta under the Western Leg “pre- 
build” arrangement to Southern Cali- 
fornia. The routing of this export 
Starts with “Foothills Pipeline 
(Yukon) Limited and Nova, An Alber- 
fa” Corporations Itinextenters: the 
ANG system and moves from there 
to the PGT system (as do Westcoast 
and A&S volumes). The gas con- 
tinues in the PGT system to the 
Northwest system, where by dis- 
placement equivalent volumes are 
made available to El Paso Natural 
Gas Company (El Paso) for subse- 
quent delivery to Southern California 
Gas Company (SoCal). As a result 
of this complex transportation ar- 
rangement, Canadian gas exported 
through the Western Leg has a high 
average delivered cost. Neverthe- 
less, Canadian exports to this 
market were at authorized levels in 
1985, with Canadian gas accounting 
for about 8 percent of total gas con- 
sumption in Southern California. 


The demand for natural gas in Cali- 
fornia has declined in recent years 
because of an abundance of hydroe- 
lectric power, and the start up of the 
Diablo Canyon and San Onofre 
nuclear plants, reducing gas used 
for power generation. The decline 
appears now to have levelled off. 


The primary competition to Canad- 
ian gas in both northern and south- 
ern California is gas supplied by El 
Paso,mainly from Texas and New 
Mexico. El Paso sells its own gas to 
SoCal and PG&E under long-term 
contracts and transports gas for 


other producers selling to the two 
utilities through a monthly spot 
market bidding system. In addition 
to selling gas under long-term con- 
tracts, Canadian exporters have 
been active participants in the 
monthly spot market and have been 
able to maintain their share of the 
market despite stiff competition. 


Our projection is for Canadian gas 
to maintain its present 23 percent 
share of the total California market 
with exports of about 11.5 billion 
cubic metres (406 Bcf) per year. 
However, the possibility does exist 
for a substantial increase in volume 
as and when any of the pipelines 
proposed to serve the enhanced oil 
recovery projects in central Califor- 
nia are constructed. The current situ- 
ation of low world oil prices makes 
these projects very uncertain. 


Mountain 


Canadian gas exported from British 
Columbia and Alberta reaches the 
U.S. Mountain region via the North- 
west and PGT systems, as well as 
directly from Alberta to the Montana 
Power Company. This region is 
Canada’s smallest market account- 
ing for only 4 percent of 1985 
exports: 


The total demand for natural gas in 
this region has declined by 25 per- 
cent in the past ten years partly as a 
result of Conversions to coal and 
permanent plant closures. Our out- 
look is for this market to remain de- 
pressed with limited opportunities 
for increased sales. The forecast 
share of the market is approximately 
8 percent in 1990, compared to 
4.9 percent in 1985, which repre- 
sents an increase in exports of 0.6 
billion cubic metres (21 Bcf), to an 
annual level of around 1.6 billion 
cubic metres (56 Bcf). 


Central U.S. 


The Central region is the largest U.S. 
natural gas consuming region and 
is our second largest market (after 
California) accounting for 36 per- 
cent of exports in 1985. 


Although substantial volumes. of 
Canadian gas are consumed in this 
region, our share of consumption 
ranges widely from about 5 percent 
in Illinois to 20 percent in North 
Dakota. The eastern part of the 
region is characterized by large resi- 
dential and industrial consumption. 
Price competition from low sulphur, 
residual oil is intense in the industri- 
al sector. The western part of the 
region has a smaller industrial load 
which faces competition from high 
sulphur residual oil and coal. As 
with the Mountain region, gas 
demand has been declining in 
recent years, but at a slower pace. 
This region is also the largest cus- 
tomer for U.S. spot gas consuming 
approximately 10.3 billion cubic 
metres (364 Bcf) in 1985. 


Natural gas from Alberta is exported 
to this region by TransCanada at 
Emerson, Manitoba to a number of 
United States pipelines: Great 
Lakes Gas Transmission Company, 
Midwestern Gas Transmission 
Company, ANR Pipeline Company 
and Natural Gas Pipeline Company 
of America. Exports at Monchy, Sas- 
katchewan by Pan-Alberta via the 
Eastern Leg of the Foothills system 
to Northern Border Pipeline Compa- 
ny are delivered directly or by ex- 
change to three U.S. pipelines: 
Northern Natural Gas Company, 
Panhandle Eastern Pipeline Compa- 
ny and United Gas Pipeline Compa- 
ny. Canadian gas is also sold 
through Emerson and Monchy by 
Consolidated Natural Gas Limited 
and ProGas Limited. 


ICG Transmission Holdings Limited 
exports small volumes at Sprague, 
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Manitoba and re-imports at Rainy 
River, Ontario. Gas is distributed to 
several Ontario Communities, and 
the remaining volumes are then ex- 
ported at Fort Frances, Ontario to 
serve some small Communities in 
northwestern Minnesota, and Boise 
Cascade, a pulp and paper plant at 
International Falls, Minnesota. Ap- 
proximately one-half of this market 
has been lost to coal and wood in 
the past few years. 


The loss of industry to the southern 
and western states which has oc- 
curred over the past decade, 
coupled with conservation, has 
eroded -the industrial market base, 
severely limiting the prospects for 
renewed market growth. This loss of 
market has resulted in a situation of 
excess capacity on U.S. pipelines 
serving the region. The excess 
capacity has provided U.S. produc- 
ers and marketers with a natural 
outlet for surplus Supplies making 
this region the most competitive 
gas market in the country. 


The competitive gas situation plus 
competition from oil and coal is ex- 
pected to limit growth of exports at 
least until the late 1980s when it is 
expected that lower U.S. production 
will provide opportunities for market 
share expansion. Our outlook is for 
a modest increase in market share 
from 2.9 percent in 1985 to about 
4 percent in 1990, with exports at- 
taining an annual level of around 
11.9 billion cubic metres (420 Bcf) 
by 1990. 


Northeast 


While accounting for only 13 per- 
cent of total United States natural 
gas consumption, the Northeast 
region has exhibited a_ steadily 
rising demand for gas, growing by 
almost 30 percent in the past ten 
years. Gas consumption in the 
Northeast has been accelerating 


largely as a reaction to the oll 
shocks of the 1970s. Moreover, with 
gas presently holding a 19 percent 
share of this energy market, com- 
pared with 25 percent for the U.S. as 
a whole, the region is considered to 
hold good prospects for continued 
growth of gas demand. 


Because of its geographic position 
at the end of the U.S. interstate pipe- 
line system, the Northeast generally 
pays more for its gas and is exposed 
to more frequent supply curtail- 
ments than any other region. The 
gas market, which is largely residen- 
tial and commercial, is less exposed 
to competition from low cost residu- 
al oil and there is thought to be a 
large potential heating demand 
which could be served with the ex- 
isting distribution infrastructure but 
is not being served because of the 
lack of firm winter supply. Also, 
there is a large amount of oil-fired 
electricity generation in this region 
which could be converted to gas if 
gas were competitively priced. Fur- 
thermore, new electricity generation 
capacity will be required in the 
1990s, part of which could be 
gas-based. 


Natural gas is exported to the North- 
east at Niagara Falls, Ontario by Sul- 
petro Limited to Transcontinental 
Gas Pipeline Corporation and by 
TransCanada to Boundary Gas In- 
corporated. Some of ProGas’ ex- 
ports at Emerson, Manitoba reach 
this region through displacement ar- 
rangements with U.S. pipelines. 


As well, Niagara Gas Transmission 
Limited exports at Cornwall, Ontario 
to St. Lawrence County in northern 
New York state and TransCanada 
exports to northern Vermont at Phi- 
lipsburg, Quebec. These border 
markets are primarily residential 
and commercial and the load is 
highly temperature sensitive. The 


13 


prime competition is fuel oil and to a 
growing extent wood. 


Canadian gas presently accounts 
for only 3.3 percent of the natural 
gas consumed in this region. This 
could grow to nearly 14 percent by 
1990, 8.7 billion cubic metres 
(307 Bcf) annually, if all of the ex- 
ports authorized as a result of the 
Board’s 1983 Gas Export Omnibus 
decision started to flow. Notwith- 
standing the demise of the U.S. Ni- 
agara Interstate Pipeline System 
project, which was to have carried 
the bulk of the new exports into this 
market, it is likely that this region 
will continue to demand increasing 
quantities of firm supplies of gas. 
Canada is strategically placed to 
provide such service. In this regard, 
several proposals have been ad- 
vanced to provide new service to 
this region which would include new 
exports of Canadian gas either 
directly or by displacement with 
U.S. gas. We have assumed that 
one or more of these projects involv- 
ing Canadian gas will proceed but 
that appreciable volumes will not 
begin to flow before late 1988 at the 
earliest. 


5.5.5 Exports Under Short-Term 
Orders 


In November 1985, the Government 
of Canada removed volume restric- 
tions on short-term (24 month) natu- 
ral gas export orders and simplified 
and expedited the approval proce- 
dure. Short-term exports remain 
subject to a floor price similar to 
that imposed on licensed exports. 
While numerous short-term export 
orders have been issued, most of 
the volume is presently unable to 
move to market either because it 
must await more interstate pipelines 
becoming “open access” transport- 
ers under FERC Order 436, or be- 
cause the regional reference price 


has not been competitive with pre- 
vailing spot market prices in the U.S. 


Because of the highly uncertain 
nature of short-term exports (most 
are interruptible sales, with no mini- 
mum take requirement and subject 
to monthly price redetermination) 
we have not attempted to forecast 
these sales. However, we believe 
that notwithstanding the present 
constraints on access to U.S. inter- 
state pipelines and export floor 
price restrictions, Canadian produc- 
ers and exporters will play an in- 
creasingly important role in the bur- 
geoning U.S. spot market. 


Based on our projections of domes- 
tic requirements and_ presently 
licensed exports, we estimate that 
approximately 24 billion cubic 
metres (847 Bcf) of annual spare 
pipeline capacity for exports pre- 
sently exists. This declines to ap- 
proximately 9 billion cubic metres 
(318 Bcf) in 1990 under our 
demand projections. It assumes 
that additional pipeline capacity is 


installed for use in 1988, when addi- 
tional capacity seems likely to be 
needed on TransCanada to meet 
projected domestic requirements. 
Approximately 70 percent of the 
spare capacity exists on export 
pipelines presently served by 
Alberta-produced gas. The projec- 
tion of spare export pipeline capaci- 
ty is shown in Table 5-5. 


We emphasize that while substantial 
Spare export Capacity is available at 
times during the year, capacity limi- 
tations during peak winter periods 
are likely to preclude additional ex- 
ports at some export points during 
periods of peak demand. Further- 
more, if licensed exports were to be 
taken at full authorized levels, the 
Spare capacity would be virtually 
eliminated. 


5.5.6 Longer-Term Outlook 


The outlook for U.S. natural gas mar- 
kets and the requirement for imports 
in the longer term depends on a 
number of factors, notably the 


Table 5-5 


Projected Spare Canadian Export Pipeline Capacity[a] 


(Billions of Cubic Metres) 


Export Point Served [b] 
By British Columbia Gas 


1986 $y) 
1987 5.6 
1988 4.8 
1989 Si, 
1990 3.0 


Export Point Served [c] 


By Alberta Gas Total 
18.0 23.9 

12.4 18.0 

9.7 14.5 

6.5 10.2 

6.4 9.4 


[a] Additional capacity for exports above the projections contained in 
this report. Only one estimate is shown; there is little 


difference between low and high cases. 


[b] Includes Huntingdon, B.C. (some Alberta gas may be exported at 


Huntingdon). 


[c] Includes Kingsgate, B.C. and export points to the east. 


course of world oil prices and the re- 
sponse to them of supply and 
demand for natural gas. Most exist- 
ing studies of the longer-term pros- 
pects for U.S. gas markets are 
based on world oil price projections 
developed before the oil price col- 
lapse of early 1986. These oil price 
projections are similar to or higher 
than the high price projection used 
in this report. The consensus is that, 
should such a relatively high world 
oil price prevail, American natural 
gas import requirements could rise 
in the 1990s and remain substantial, 
as greater opportunities would exist 
for the substitution of oil by natural 
gas. The export outlook for the next 
few years described in this Section 
is consistent with such a high oil 
price scenario. It follows that under 
our high price scenario the demand 
for imported gas to the U.S. is likely 
to remain strong and this will provide 
the incentive to Canadian producers 
to find and develop the reserves 
contained in our high price projec- 
tion of Canadian supply. 


It can be expected that under our 
low oil price scenario the longer- 
term “prospects for exportss=ot 
Canadian gas would be lower. Fur- 
thermore, under such a scenario in- 
centives to find and develop sub- 
stantial new supplies of gas in both 
Canada and the U.S. would not 
exist. Given that a low oil price sce- 
nario is consistent with abundant 
energy supplies, there would be 
lesS opportunities for inroads by 
natural gas in competitive energy 
markets. 


Conclusion 


In conclusion, we expect Canadian 
natural gas exports to maintain or 
moderately improve their share of 
the market in all U.S. regions where 
Canadian gas is presently con- 
sumed, but that the opportunity will 
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exist in the late 1980s to significant- 
ly increase our market share as 
American domestic deliverability is 
expected to decline. We anticipate 
that the improvement in market 
share will be greatest in those re- 
gions which are furthest from the 
major U.S. producing regions and 
where U.S. pipeline capacity is 
more fully utilized, specifically the 
Pacific Northwest and the Northeast. 


5.6 Supply/Demand Balances 


Figure 5-9 compares the productive 
Capacity projections with the projec- 
tions of domestic and _ export 
demand for the two price cases. It 
shows that productive capacity ad- 


justed for the effect of capacity not 
previously used is expected to meet 
total projected demand up to and 
including the year 1999 for the low 
price case and the year 2002 for the 
high price case. These estimates 
are detailed in Appendix Table A5-8. 


The figures show that there is room, 
in the high price case, for additional 
exports during the study period. 
However, it is quite clear that frontier 
gas supplies will be required early 
in the next century to satisfy project- 
ed domestic requirements. Ever- 
greening of existing export authori- 
zations and/or expectations of 
future export licences of a signifi- 
cant nature will likely need to be 


Figure 5-9 
Natural Gas Supply and Demand 
Conventional Areas 
Low Price Case 
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supported by gas reserves outside 
the conventional producing areas. 


In the high price case a slightly 
higher productive capacity or lower 
demand than projected, occurring 
at about the time a supply deficiency 
is indicated, could result in a later 
supply-demand cross-over than 
shown. Such is less likely in the low 
price case because of the steeper 
decline in productive capacity at 
cross-over. Prices higher than our 
price projection, by increasing 
supply (discussed in Section 5.4) 
and depressing demand could also 
delay the date at which cross-over 
OCCUTS. 
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In this chapter, we examine the 
extent to which Canada’s oll 
resources can satisfy domestic 
demand for petroleum products. 
The discussion includes a review of 
the components of the oil resource 
base to illustrate their relative size 
and quality. The different supply 
sources are then discussed begin- 
ning with currently remaining estab- 
lished reserves and future reserves 
additions, followed by synthetic 
crude oil and bitumen from oll 
sands deposits, and the prospects 
for production from frontier areas - 
the Mackenzie Delta/Beaufort Sea, 
the Arctic Islands and the east coast 
offshore. Productive capacity is 
included in the review of each 
component. After reviewing the total 
supply of crude oil and equivalent, 
we discuss petroleum product bal- 
ances and refinery feedstock re- 
quirements. This is followed by a 
discussion of oil supply/demand 
balances and export markets for 
heavy crude oil. We conclude the 
chapter by discussing some of the 
implications of our projections for 
Canada’s major oil pipelines. 


6.1 Resources 


We define the crude oil resource 
base as the total quantity of hydro- 
carbons, known or inferred to exist 
in reservoirs or deposits from which 
crude oil or its equivalent may be 
obtained. No allowance is made in 
estimating the size of the resource 
base for the proportion which may 
prove physically or economically un- 
recoverable. Only part of the 
resource base will ultimately consti- 
tute supply, depending on geologi- 
cal, technological and economic 
factors. 


Canada’s oil resource base can be 
divided into conventional crude oil, 
which constitutes about ten percent 
of the total resource base, and bitu- 
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Crude Oil and Equivalent 


men, which constitutes the remain- 
ing 90 percent. Conventional crude 
oil is capable of flowing naturally 
into a wellbore whereas bitumen is 
a tar-like substance which generally 
will not flow out of the deposit in 
which it occurs. 


The conventional crude oil resource 
base can be divided into the 
resource base in the conventional 
producing areas and that in frontier 
regions. Each of these constitutes 
about five percent of the total 
resource base according to current 
estimates. Because our knowledge 
of the resource base increases as 
exploration advances, we have a 
greater Knowledge of the conven- 
tional oil resource base in the con- 
ventional areas than we have of that 
in the frontier regions where its size 
is still quite uncertain. 


Exploration in conventional areas is 
in a mature state and we estimate 
that some 85 percent of the original 
conventional oil resource base in 
these areas (i.e. before any produc- 
tion) has already been discovered. 
Only about a third of this original 
base is recoverable; the recoverable 
component constitutes reserves 
and potential reserves additions. 
The conventional oil resource base 
in the conventional areas is small 
relative to the total resource base, 
but it accounts for about 78 percent 
of current total productive capacity 
of crude oil and equivalent. 


The resource base of conventional 
oil in frontier areas is estimated to 
be similar in size to its counterpart 
in conventional areas, but its current 
contribution to productive capacity 
is very small. Because the 
resources are offshore or in the 
Arctic areas their development will 
be relatively expensive. As a result 
the economic viability of the devel- 
opment of discovered resources will 


be much more sensitive to reservoir 
size and productive capacity than Is 
the case in the conventional areas. 
The assessment of the resource 
potential of the frontier areas is car- 
ried out by the Geological Survey of 
Canada (GSC). This is based on a 
probabilistic methodology which in- 
corporates both objective data and 
informed geological opinion. 


The frontier regions are still relative- 
ly unexplored and only some ten 
percent of the estimated resource 
base has so far been discovered. 
Table 6-1 shows estimates of the 
physically recoverable oil, discov- 
ered to date, designated “discov- 
ered resources”. These estimates 
were taken from the 1985 annual 
report of the Canada Oil and Gas 
Lands Administration (COGLA). The 
concept of discovered resources is 
different from the Board’s concept 
of established reserves in that esti- 
mates of discovered resources are 
not constrained by economic 
considerations. 


The resource base of bitumen is 
very large but contributes only 


Table 6-1 


COGLA Estimates of 
Discovered Resources of 
Crude Oil 
Frontier Regions 


(Millions of Cubic Metres) 


Mackenzie/Beaufort Area 183.1 

Arctic Islands 6537) 

East Coast Offshore 205.1 
Notes: 


The numbers in this table have been rounded. 


Discovered resources are estimates of 

the quantities of crude oil or natural gas 
potentially recoverable from known reservoirs, 
but of uncertain economic viability. 
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about 16 percent to current total 
productive capacity of crude oil and 
equivalent. The bitumen occurs in 
several very large deposits in Alber- 
ta and each of these deposits has 
its specific challenges with regard 
to extraction. Two large mining 
plants (Suncor and Syncrude) are 
currently in operation in that part of 
the Athabasca deposit close to the 
surface. The bituminous sand _ is 
recovered from open pits, the bitu- 
men and sand are separated by a 
hot water process, and the bitumen 
is then upgraded by refinery pro- 
cesses to a synthetic light crude oil. 


Smaller scale in situ oil sands pro- 
jects are also in operation. These 
projects use steam injection which 
mobilizes the bitumen by increasing 
its temperature. The mobilized oil 
can then move to a wellbore and be 
pumped to the surface. This process 
has been successfully implemented 
in several projects in the Cold Lake 
deposit, but is less suitable in other 
deposits where the bitumen is too 
viscous to respond to steam injec- 
tion. In the Peace River deposit this 
problem has been solved by inject- 
ing steam into a thin water bearing 
zone which underlies the bitumen. 


Production from in situ projects is 
currently not upgraded; the pro- 
duced bitumen is mixed with pen- 
tanes plus (a very light oil derived 
for the most part from natural gas 
processing) to thin the bitumen 
making it Suitable for pipeline 
transportation. 


Though currently available technolo- 
gy is capable of developing a sizea- 
ble portion of our bitumen 
resources, it is very expensive. Con- 
tinuing progress appears likely in 
both extraction and upgrading 
technology. One upgrading process 
which shows promise is coal/oil co- 
processing. In this process coal and 


heavy oil are processed together in 
approximately equal quantities, on 
an energy equivalent basis, to yield 
a synthetic light crude or other more 
refined liquid fuel products. This pro- 
cess has the advantage that the oil 
Supply is augmented through the 
liquefaction of coal of which 
Canada has an abundant supply. As 
a result of the research which has 
been carried out a group of private 
and government sponsors are 
proposing the construction of a pro- 
totype commercial scale plant in 
the U.S. A similar development in 
Canada is being pursued by 
CANMET, a research group within 
Energy, Mines and Resources 
Canada. 


6.2 Established Reserves 


Estimates of currently established 
crude oil reserves by province are 
shown in Table 6-2. These estimates 
are compiled by aggregating indi- 
vidual pool estimates made by 
Board staff. They were for the most 
part made before the recent fall in 
oil prices and are therefore consid- 
ered more representative of the high 
price case than the low. However, 


Table 6-2 


Remaining Established 
Reserves of Conventional 
Crude Oil 


at 31 December 1984 


(Millions of Cubic Metres) 


Northwest Territories 35.2 
British Columbia 18.6 
Alberta 566.4 
Saskatchewan 110.1 
Manitoba 9.6 
Ontario 0.8 


Total Canada 740.7 


Note: The numbers in this table have been 
rounded. 
Source: Appendix Table A6-2 


since the effect of crude oil prices 
on established reserves is expected 
to be relatively small, no separate 
reserves estimate was attempted 
for the low price case. 


Since 1982, reserves additions 
have exceeded production, arresting 


Figure 6-1 
Established Reserves of Conventional Crude Oil 
Conventional Areas 
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Source: Appendix Table A6-1 
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the sustained decline in remaining 
reserves which had occurred from 
1969 to 1981 (Figure 6-1). 


In the high price case the productive 
capacity from currently established 
reserves of light and heavy crude in 
total is projected to decline from 
204 thousand cubic metres per day 
ine 19855 to. 20. thousand “cubic 
metres per day in 2005. For the low 
price case the supply of light crude 
oil from currently established 


reserves iS projected to be about 
two percent lower than that in the 
high price case and the supply of 
heavy crude oil about five percent 
lower. The reduction in supply for 
the low price case reflects expected 
earlier abandonment of producing 
wells, as these become uneconomic 
to operate sooner than they would 
under the high price case. 


Appendix Table A6-2 shows the 
supply of heavy and light crude oll 


from currently established reserves 
by province, and Appendix Table 
A6-3 provides further detail on the 
production of individual pools and 
the supply by pipeline system. We 
aggregate pool production by pipe- 
line system to provide a means of 
assessing pipeline utilization. 
Figure 6-2 shows the location of the 
major gathering and trunk pipelines 
which transport the crude oil from 
the producing fields to the refinery 
centres. 


Figure 6 - 2 
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6.3 Reserves Additions and 
Ultimate Potential — 
Conventional Areas 


Reserves additions consist of two 
components, appreciation of exist- 
ing reserves and future discoveries. 
For our analysis we estimate appre- 
ciation of currently established 
reserves resulting from future en- 
hanced oil recovery projects sepa- 
rately from all other reserves addi- 
tions. The latter, which relate pri- 
marily to drilling activity, we place in 
a second category. These catego- 
ries are discussed individually. 


6.3.1 Additions from Enhanced 
Oil Recovery in Currently 
Established Pools 


In this report enhanced oil recovery 
includes all recovery techniques 
other than those which utilize only 
the natural energy of the reservoir 
(termed primary recovery). Though 
there is some potential in estab- 
lished pools for reserves additions 
by further waterflooding (termed 
secondary recovery), the greatest 
potential for enhanced recovery is 
through the application of more 
costly methods, commonly referred 
to as tertiary recovery techniques. 


For light oils less than 20 percent of 
the oil in place is recoverable by pri- 
mary techniques. Recovery can be 
improved to more than 30 percent 
by secondary and tertiary tech- 
niques. For heavy oil, tertiary recov- 
ery may increase recovery from less 
than ten percent to more than 
20 percent. 


For light oil the most common terti- 
ary technique involves the injection 
of a fluid that is miscible with the oil 
under reservoir conditions. In 
Canada this is usually a combination 
of natural gas liquids (NGL), ethane, 
propane, butanes and _ pentanes 
plus. 


For heavy oils the most common 
tertiary process involves steam in- 
jection. An alternative thermal tech- 
nique which is most suitable for thin 
zones in heavy oil pools is in situ 
combustion of part of the oil in the 
reservoir, achieved through air or 
oxygen injection. Other processes 
such as surfactant, alkaline and 
polymer-assisted waterfloods may 
be used for both heavy and light oil 
but are expected to provide only 
minor amounts of incremental oil 
over the projection period. 


We have estimated technical and 
economic potentials for enhanced 
oil recovery, and projected reserves 
additions from this source. The 
technical potential is the estimated 
total incremental oil recovery from 
established pools using what is 


judged to be the most technically 
appropriate process for each pool. 
The economic potential is the es- 
timated incremental oil that could 
be economically recovered as 
judged by a comparison of social 
supply costs with our projected oil 
prices. (All social supply costs are 
estimated in 1986 dollars. For a dis- 
cussion of social supply costs see 
Chapter 5.) 


Our estimates of social supply costs 
for enhanced recovery vary from 
project to project with S$ C 100 per 
cubic metre (S US 11 per barrel) 
being the minimum for both heavy 
and light oils. Social supply costs of 
oil from hydrocarbon miscible pro- 
jects will, of course, vary with the 
costs of injected hydrocarbon mate- 
rials and, for steam injection pro- 


Table 6-3 


Enhanced Oil Recovery [a] 


(Millions of Cubic Metres) 


Waterflood Miscible Thermal Other Total 
Low Price Case 
Technical Potential 179 271 265 30 745 
Economic Potential 91 108 53 0 PSY 
Total Additions 1985-2005 91 93 50 0 234 
High Price Case 
Technical Potential 179 271 265 30 745 
Economic Potential 91 136 95 9 331 
Total Additions 1985-2005 91 116 82 9 298 
Reference Case - September 1984 Report [b] 
Technical Potential Ae: 272 265 30 739 
Economic Potential 90 Wis 169 9 383 
Total Additions 1985-2005 90 ks} 102 9 316 


[a] Technical and economic potentials are for enhanced recovery 


in pools discovered prior to December 31, 1984 


[b] Potentials from the September 1984 Report have been adjusted to account 
for projects which were projected to come on stream between 


December 31, 1982 and December 31, 1984. 


Source: Appendix Table A6-5 


80 


sen st 


jects, with the cost of natural gas 
used to generate the steam. Based 
on our world oil price projections 
and transportation differentials, well- 
head prices-for light crude oil in 
western Canada are expected to 
rise from S$ C 110 to 145 per cubic 
metre (S US 12 to 17 per barrel) in 
the low price case and from $C 125 
to 220 per cubic metre (S US 14 to 
25 per barrel) in the high case. For 
heavy crude oil, wellhead prices are 
10 to 20 percent lower reflecting 
quality differences and location. 


Our estimates of technical and 
economic potentials and totals of 
reserves additions from enhanced 
oil recovery are given in Table 6-3. 


In the low price case the economic 
potential for miscible flood projects 
is not much lower than in the high 
price case because it is assumed 
that the price of injection fluids will 
drop with the oil price, so that project 
profitability is less affected than oth- 
erwise would be the case. 


Miscible flood projects already ap- 
proved by the Alberta ERCB for 
implementation are listed in Appen- 
dix Table A6-10. This list is used as 
a guide in constructing the 
schedule of reserves additions for 
enhanced recovery of light crude oil 
in the high price case, shown in Ap- 
pendix Table A6-6. In the low price 
case the projected schedule of 
reserves additions was reduced 
relative to the high price case in the 
early years of the review period, due 
to the reduced cashflow available 
for enhanced recovery projects and 
lower profitability of individual pro- 
jects at that time. 


For heavy oil the economic potential 
for reserves additions is also lower 
in the low price case than in the high 
price case. Again, however, the 


impact of lower oil prices is offset to 
some extent because the price of 
the natural gas, used in generating 
steam for thermal projects, is also 
lower. The projected reserves addi- 
tions for enhanced recovery of 
heavy oil are shown in Appendix 
Table A6-7. 


Included in Table 6-3 are the esti- 
mates of potentials and total addi- 
tions over the same period in the 
reference case of the September 
1984 Report. Technical potentials 
are essentially the same as pre- 
viously, but, economic. potentials 
are different primarily because our 
oil price projections are different. 
For the low price case the economic 
potentials are less than those in the 
September 1984 Report. For the 
high price case these potentials are 
equal to or less than those in the 
reference case of the September 
1984 Report, except for miscible 
projects. The impact of the lower 
prices in the current projections is 
particularly severe on the econom- 
ics of thermal projects. Total 
reserves additions for the review 
period are less than those for the 


reference case of the September 
1984 Report in both price cases. 


6.3.2 Additions Related to 
Drilling Activity 


Crude oil reserves additions which 
relate to drilling activity include 
those from new discoveries, from 
any future appreciation associated 
with these discoveries (including 
that from enhanced oil recovery) 
and from incremental volumes re- 
sulting from appreciation of current- 
ly established reserves (excluding 
the enhanced oil recovery which 
was discussed above). 


Our projections of reserves addi- 
tions which result from future drilling 
are based on an extrapolation of the 
historical relationship between the 
rate of reserves additions and the 
amount of exploratory drilling car- 
ried out. Figure 6-3 illustrates this 
relationship for the Western Canada 
Sedimentary Basin. 


The oil-directed exploratory drilling 
profiles, discussed in Chapter 5, 
were combined with the extrapola- 
tion illustrated in Figure 6-3 to devel- 
op the projections of oil reserves ad- 


Figure 6-3 
Relationship of Crude Oil Primary Reserves Additions 
Rate to Cumulative Oil Exploratory Drilling 
Conventional Areas 
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ditions resulting from drilling activi- 
ty. Our estimate of the remaining 
potential for future reserves addi- 
tions related to drilling is some 
430 million cubic metres. Of this 
total, some 227 million cubic 
metres is estimated to be added be- 
tween 1985 and 2005 in the low 
price case, and 313 million cubic 
metres in the high price case (Ap- 
pendix Table A6-5). 


The precipitous fall in world crude 
oil prices early this year resulted in 
a major reduction of exploratory 
drilling. This will result in a corre- 
sponding decline in reserves addi- 
tions. For the low price case the 
reserves additions of light and 
heavy crude oil resulting from drill- 
ing operations are expected to de- 
cline sharply in the near term from 
46 million cubic metres in 1985 to 
about 22 million in 1986 and 11 mil- 
lion cubic metres in 1987. In the 
highs prices case the expected 
reserves additions for 1987 are 
greater, at 17 million cubic metres. 
The rates of reserves additions pro- 
jected for the later years of the fore- 
cast period, in both cases, reflect 
the depletion of the conventional oil 
resource base in western Canada. 


For western Canadian conventional 
oil, we expect social supply costs in 
the S$ C 110 to 150 per cubic metre 
(SPUS 13 tool? per barrel)” range: 
These costs are the full-cycle costs 
of finding, developing, and produc- 
ing the oil. If oil prices are low, indus- 
try can be expected to explore only 
those prospects promising larger 
discoveries. At higher prices, more 
prospects with smaller expected 
discovery sizes become attractive. 


Details of expected additions from 
drilling activity for the two cases are 
found in Appendix Tables A6-6 and 
A6-7. 


6.3.3 Ultimate Potential and 
Total Reserves Additions 


The ultimate potential of crude oil in 
conventional areas is represented 
by the area under the curve shown 
in Figure 6-3. We estimate this 
potential to be 3750 million cubic 
metres, an increase of 120 million 
cubic metres over the estimate 
used in the September 1984 Report. 
Such an increase is consistent with 
the recent high level of crude oll 
reserves additions. Details concern- 
ing the ultimate potential are given 


Our, outlook for the reserves addi- 
tions from each category is com- 
pared to established reserves in 
Figure 6-4. Our projection of these 
reserves additions by year is shown 
in Figure 6-5 together with the corre- 
sponding historical data. 


We are projecting total reserves ad- 
ditions of light and heavy conven- 
tional crude oil during the review 
period of 460 million cubic metres 
and 610 million cubic metres in the 
low and high price cases respective- 
ly (Appendix Table A6-5). The esti- 


in Appendix Table A6-5. mate in the low case is some 
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Figure 6-5 
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120 million Cubic metres less, and 
in the high case some 30 million 
Cubic metres more than the refer- 
ence case estimate for the same 
period in the September 1984 
Report. The higher current projection 
for the high case reflects our more 
optimistic outlook for ultimate 
potential, based on the results of 
recent drilling activity. 


In both price cases reserves addi- 
tions are insufficient to replace pro- 
duction of conventional crude oil. 
This is reflected in the productive 
capacity projections (Appendix 
Table A6-14). In the low price case, 
the productive capacity from cur- 
rently established reserves of con- 
ventional light and heavy crude de- 
clines from 204 thousand cubic 
metres per day in 1985 to 19 thou- 
sand *in 2005, a reduction of 
185 thousand cubic metres per day. 
The additional productive capacity 
from reserves additions over the 
review period amounts to only 
44 thousand cubic metres a day in 
2005, so that the net reduction in 
productive capacity over the review 
beriod is’ 141 thousand cubic 
metres per day. In the high price 


case the net reduction is 124 thou- 
sand cubic metres per day. Our as- 
sumptions for converting reserves 
additions to productive capacity are 
shown in Appendix Tables A6-8 and 
A6-9. 


6.4 Synthetic Crude and 
Bitumen 


The vast oil sands deposits of west- 
ern Canada contain bitumen which 
is sO viscous that it will not flow 
through a reservoir to a wellbore in 
its natural state. As noted in Section 
6.1 two production techniques are 
being used commercially at the pre- 
sent time, open pit mining and in 
situ recovery. 


Synthetic light crude oil produced 
by mining and upgrading at the 
Suncor and Syncrude plants current- 
ly contributes about 14 percent to 
the productive capacity of light 
crude oil and equivalent. Operation 
of the plants becomes uneconomic 
at world crude oil prices below 
about S US 13 per barrel. At this 
price revenues are just sufficient to 
recover direct operating costs. To 
close down such plants is costly, 
hence operations are expected to 


continue as long as _ anticipated 
losses do not exceed the cost of 
closing down the plant. Although we 
have projected continued operation 
of these plants in both cases, in the 
low price case a major operational 
setback could cause operations to 
be discontinued as the additional in- 
vestment for repairs may not be 
justifiable. 


‘Our estimates of the social supply 


costs of new mining plants with 
upgrading are in the range of 
S C 185 to 275 per cubic metre 
(S US 21 to 31 per barrel) at the 
plant gate. This translates to a price 
of S$ C 200 to 290 per cubic metre 
(S US 23 to 33 per barrel) in Chica- 
go. Such plants are only likely to be 
economic in the high price case and 
then only if they can be built at a 
cost towards the low end of our es- 
timated supply cost range. No pro- 
duction from new mining plants is 
included in our projections. It ap- 
pears more likely that future oil 
sands developments will use the in 
situ process which is amenable to 
small scale expansions which have 
lower financial risk than large scale 
mining projects. However, further 
additions to existing plants, the 
supply cost of which is expected to 
fall in the low end of our Supply cost 
estimates, cannot be ruled out: 
Moreover, breakthroughs in the 
technology of mining and process- 
ing oil sands with concomitant cost 
reductions, could well lead to the 
construction of new plants in the 
latter part of the review period. 


Recent oil sands developments 
have all involved the in situ process 
without upgrading to synthetic light 
crude. These developments were 
possible because of a growing 
market for heavy crude oil in the 
United States. 


For bitumen produced by the in situ 
process we estimate that social 
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supply costs as low as S C 70 per 
cubic metre (S US 8 per barrel) at 
the plant gate can be achieved in 
the higher quality reservoirs. This 
cost compares with expected 
prices for bitumen at the plant gate 
in the 1990s of S$ C 90 per cubic 
metre (S US 10 per barrel) and 
S C 140 per cubic metre (S US 16 
per barrel) for the low and high price 
cases respectively. 


In the low price case we expect that 
only the higher quality in situ reser- 
voirs will be developed during the 
review period and that development 
will be limited to those projects cur- 
rently under construction. In the 
high price case the growth in the 
supply of in situ bitumen is expected 
to continue although during the next 
2 to 3 years expansion is likely to be 
less than previously anticipated. 
Our projection in this case is an 
aggregation of supply from individu- 
al projects currently planned as 
shown in Appendix Table A6-11. We 
anticipate that in the high price case 
bitumen is likely to be constrained 
more by demand than supply (The 
prospects for exports are discussed 
in Section 6.8.). In this case, bitumen 
producibility amounts to 85 thou- 
sand cubic metres per day by 2005, 
three quarters of projected heavy oll 
production in that year. 


We estimate the social supply cost 
for upgrading heavy oil or bitumen 
to a light synthetic crude oil at $ C 
70 to 105 per cubic metre (S US 8 to 
12 per barrel), based on preliminary 
cost estimates for the Husky 
upgrader proposed for the Lloyd- 
minster area. The range of costs re- 
flects the uncertainty of project 
costs and product yields. Several 
processes for upgrading are under 
development which could reduce 
these costs. One such process 
which shows promise is coal/oil co- 
processing, discussed in Section 
6.1. 


We estimate total supply costs for in 
situ bitumen production and upgrad- 
ing will be in the range $ C 140 to 
230 per cubic metre (S US 16 to 26 
per barrel) which translates to a 
price of S C* 155 to-245 per cubic 
metre (S US 17 to 28 per barrel) in 
Chicago. Consequently upgrading 
of bitumen to lighter synthetic crude 
is an economically viable option in 
the high price case. We have includ- 
ed for this case two new upgraders, 
one starting up in 1995 and the 
other in 1999, each with a capacity 
of 8000 cubic metres per day. How- 
ever, given the very large oil sands 
resources, it is quite possible that 
either larger or more plants could be 
constructed. The Co-op upgrader 
now under construction at Regina 
and scheduled to start operation in 
1988 is included in both cases. 


The major oil sands and upgrading 
projects included in our two crude 
oil price scenarios are shown in 
Table 6-4. 


6.5 Pentanes Plus 


Pentanes plus is the lightest compo- 
nent included in supply of crude oil 
and equivalent. It is the heaviest of 
the natural gas liquids and as such 
is discussed further with other natu- 
ral gas liquids in Chapter 7. Appen- 
dix Table A7-6 provides a plant by 
plant projection of production for 
the low price case and a summary 
of pentanes plus supply by pipeline 
for the high price case. The pen- 
tanes plus supply is included in our 
crude oil and equivalent supply pro- 
jections in Appendix Table A6-14. 
Excluded from the quantities shown 
in the table are small amounts con- 
tained in NGL mixes for use in en- 
hanced oil recovery schemes. 


Pentanes plus is used as a viscosity 
reducing agent for conventional 
heavy oil and bitumen and as a refin- 
ery feedstock. It is also required for 
vapour pressure control of NGL 
moved on the IPL pipeline through 


Table 6-4 


Timing of Major Projects 


Oil Sands Mining Plants 
Expansion of Syncrude 


Upgraders 
Co-op 
Other 
Other 


Frontier Areas 
Hibernia 
Beaufort Sea 


Start-up Year 


Low High 

Price Price 

Size [a] Case Case 
25 - 1991 
8.0 1988 1988 
8.0 - 1995 
8.0 - 1999 
17:5 ~ 1995 
es - 1996 


[a] Thousands of Cubic Metres per Day. 


Source: Appendix Table A6-14 
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Figure 6-6 
Pentanes Plus Supply and Demand 
Low Price Case 
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low pressure storage facilities at Su- 
perior, Wisconsin. 


The projected increase in the pro- 
duction of bitumen together with the 
anticipated long-term reduction in 
the supply of pentanes plus will 
result in shortages in pentanes plus 
supply in both price cases. These 
shortages are indicated by the 
supply-demand balances shown in 
Figure 6-6. Pentanes plus supply be- 
comes deficient about 1997 in the 
low price case and about 1989 in 
the high price case. 


A potential constraint on bitumen 
supply resulting from reduced 
availability of pentanes plus may be 


alleviated by recycling of diluent 
from eastern refineries to Alberta, 
importing pentanes plus, using light 
crude oil or refined naphthas as 
diluent, or upgrading heavy oil and 
bitumen in regional upgraders to the 
quality required for transportation. 
For our projections of productive 
Capacity of crude oil and equivalent 
we assume that diluent require- 
ments in excess of the supply of 
pentanes plus will be met by a light 
oil fraction (Appendix Table A6-14). 


The Co-op upgrader under construc- 
tion at Regina will not reduce 
diluent requirements unless a pipe- 
line is built to return the diluent from 
Regina to the oil producing fields. 


The regional upgrader proposed for 
the Lloydminster area by Husky 
would reduce diluent requirements 
but would not commence operation 
before 1995 in our high price case. 


6.6 Frontier Areas 


The frontier regions are believed to 
have the geological potential for 
substantial levels of hydrocarbon 
production. Major crude oil discover- 
ies have been made at Hibernia, off- 
shore Newfoundland, and at Amauli- 
gak in the Beaufort Sea. Smaller ac- 
Ccumulations have been found in the 
vicinity of these discoveries, as well 
as offshore Nova Scotia, in the 
Arctic Islands and in the Mackenzie 
Delta. To date there has been no 
production from any of these areas 
except for minor tanker shipments 
from the Bent Horn field in the Arctic 
Islands and from the Amauligak dis- 
covery. The Bent Horn shipments 
were intended to show the commer- 
cial feasibility of shipping crude oll 
out of the high Arctic by icebreaking 
tanker and may continue if profita- 
ble; the shipment from Amauligak 
was to facilitate an extended pro- 
duction test. 


A development plan for the Hibernia 
field has been conditionally ap- 
proved. by the ~ .Canada- 
Newfoundland Offshore Petroleum 
Board. This plan includes construc- 
tion of a fixed concrete base produc- 
tion platform which will accommo- 
date drilling, production, injection 
and processing equipment as well 
as living quarters for 300 people. 


The development plan provides for 
production from both subsea and 
platform wells; the crude oil would 
be transported from the wells in 
shuttle tankers. The earliest date of 
production would be 1992. Maxi- 
mum production of about 17 500 
Cubic metres per day would be 
reached after two years, and would 
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be maintained for about eight years 
after which production would de- 
cline. Under the plan the pool would 
be abandoned after 20 years when 
the recoverable reserves, estimated 
by the operator at 83 million cubic 
meters, were produced. 


The proposed production levels for 
Hibernia noted above are reflected 
in our high price projection. Howev- 
er, the starting date of production |s 
uncertain and will depend on how 
soon an agreement can be reached 
between the operator and the two 
levels of government on fiscal and 
financial arrangements. In our high 
price case we assume 1995 as the 
first year of production. No produc- 
tion from Hibernia is included in the 
low price case, aS operations would 
not be economic at projected 
supply costs. We estimate a social 
supply cost of $ C 150 to 180 per 
cubic metre (S$ US 17 to 21 per 
barrel) for oil produced from Hiber- 
nia utilizing a fixed concrete produc- 
tion platform. This estimate does not 
include exploration or transportation 
costs. Equivalent prices in Chicago 
are SC 165 to 195 per cubic metre 
(S US 18 to 22 per barrel). 


Although in the high price case we 
project production only from Hiber- 
nia, smaller fields elsewhere on the 
Grand Banks or on the Scotian shelf 
could also become productive 
before the end of the projection 
period, given appropriate technolo- 
gy probably associated with floating 
production systems. 


Plans for production from the Beau- 
fort Sea - ‘Mackenzie Delta region 
are less advanced than are those for 
Hibernia. The discovery of the offsh- 
ore Amauligak field in 1984, with 
reserves estimated by the operator 
In excess of 100 million cubic 
metres, has increased the possibility 
of early development in this area if 
world crude prices recover to levels 


in the neighbourhood of our high 
price case. For the Beaufort Sea we 
estimate a supply cost of SC 100 to 
160 per cubic metre (S US 11 to 
18 per barrel) which with transporta- 
tion costs is equivalent to a Chicago 
price of SC 1790 to~Z30 per cubic 
metre (S US 19 to 26 per barrel). 
Exploration costs, being sunk costs, 
are not included in this estimate. 


In our high price projection, we 
assume production from the Beau- 
fort Sea - Mackenzie Delta region 
starting in 1996 reaching a maxi- 
mum level of 17.5 thousand cubic 
metres per day in 1997 which is 
maintained to the end of the review 
period. For this region we do not 
identify the sources of production, 
but would expect it initially from a 
larger offshore reservoir, with subse- 
quent development of smaller fields 
both offshore and onshore. Our esti- 


mate of productive capacity from 
this region is obviously subject to 
considerable uncertainty. 


We do not explicitly include produc- 
tion from the Arctic Islands in our 
projection; annual tanker shipments 
from the Bent Horn field may con- 
tinue for an indefinite period, but 
would likely remain small in the con- 
text of total supply. 


The major frontier projects included 
in our high price projection are 
shown in Table 6-4. In the low price 
case, our projection includes no 
new supplies from frontier sources. 


6.7 Total Supply 


Our projections for the total supply 
of crude oil and equivalent are sum- 
marized in Table 6-5 and shown in 
Figure 6-7. Complete details are 
given in Appendix Table A6- 14. 


Table 6-5 


Productive Capacity of Crude Oil and Equivalent 


1985 


1986 1987 1990 1995 2000 2005 
(Thousands of Cubic Metres per Day) 

Low Price Case 
Light 204 204 194 163 123 100 81 
Heavy 55 64 63 50 47 43 41 
Total 259 268 257 213 170 143 122 

High Price Case 
Light 204 205 195 165 132 150 128 
Heavy 55 65 68 73 94 94 114 
Total 259 270 263 238 226 244 242 

Reference Case - September 1984 Report 

Light 190 178 169 162 182 171 157 
Heavy 51 51 52 39 46 52 59 
Total 241 229 221 201 228 223 216 


Note: The numbers in this table have been rounded. 


Source: Appendix Table A6-14 and September 1984 Report. 
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Figure 6-7 
Supply of Domestic Crude Oil and Equivalent 
Low Price Case 
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As a result of the favourable climate 
for exploration and development 
that existed during the past few 
years, the total supply of crude oil 
and equivalent has increased rapid- 
ly since 1982. Much of the growth 
was in the productive capacity of 
bitumen but the production of con- 
ventional light crude oil, which had 
declined between 1973 and 1982, 
also increased, by about five percent 
between 1982 and 1985. We do not 
expect this trend in light oil produc- 
tion to continue in either of the oil 
price cases because of the ad- 
vanced state of depletion of produc- 
iNg reservoirs. 


In the low price case the supply of 
light crude oil and equivalent in 
2005 is projected to be only about 
40 percent of the level in 1985. The 
projection displays a continuous de- 
cline over the review period. New 
supplies from reserves additions of 
light crude oil and the Co-op 
upgrader are inadequate to offset 
the decline resulting from the deple- 
tion of currently established pools. 


In the high price case we project 
larger reserves additions of light 
crude oll and include new supplies 
from two additional upgraders and 
the frontier areas. However, even 


these additional supplies are inade- 
quate to completely offset the pro- 
jected decline of light oil supply 
from currently established reserves. 
In this case the projected supply of 
light crude oil and equivalent in 
2005 is 63 percent of that in 1985. 


For heavy crude oil the situation is 
markedly different for the two price 
scenarios. 


In the low price case the total 
supply of heavy crude oil, after an 
initial increase to a peak in 1986, 
gradually declines over the review 
period to a level in 2005 73 percent 
of that in 1985. 


In the high price case the supply of 
heavy crude oil increases quite 
rapidly over the review period even 
though we include two additional 
upgraders which use heavy oil feed- 
stock. The net supply of heavy 
crude after subtracting the quanti- 
ties required by the new upgraders 
is still, in 2005, more than double 
the level in 1985. The reason for this 
growth is that oil prices in this case 
are sufficiently high that bitumen 
can be commercially produced by 
the in situ process at several large 
oil sands projects. 


Included in Table 6-5 with our cur- 
rent projections for crude oil and 
equivalent are those for the refer- 
ence case of the September 1984 
Report. 


Our current projections for the sup- 
plies of both light and heavy crude 
oils are higher in the near term than 
those shown in the September 1984 
Report. Since the time of preparation 
of that report, drilling activity for con- 
ventional oil has been much higher 
than we anticipated, and develop- 
ment of bitumen production has 
also proceeded more rapidly. 


In the longer term our current projec- 
tions of supply of light oil and 
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equivalent for both price cases are 
lower than the previous reference 
case. This would be expected given 
current expectations of future oil 
prices. 


For heavy oil we are projecting in 
the high price case a more rapid 
and extensive development of bitu- 
men production than we projected 
for the September 1984 Report. 
However, in the low price case, our 
Current projection of heavy oil 
supply is less in the long term than 
the previous reference case. Again, 
this would be expected given the 
much lower oil- prices now 
envisaged. 


6.8 Petroleum Product 
Balances and Refinery 
Feedstock Requirements 


In Chapter 3 we assessed the pros- 
pects for oil use in Canada in terms 
of the total demand for refined petro- 
leum products. In order to determine 
the implications of petroleum pro- 
duct demand for the supply and 


demand balances for crude oil, pro- 
duct demands must be converted to 
the corresponding requirements for 
refinery feedstocks in Canada. This 
is the subject of this section. 


An assessment of the implications 
of petroleum product demands for 
crude oil needs in Canada requires 
an evaluation of the configuration of 
the Canadian refining industry and 
the role of exports and imports of pe- 
troleum products. Both of these are 
subject to considerable uncertainty. 


For a number of years, Canadian 
refiners, in common with refiners 
around the world, have faced a 
series of rapidly changing circum- 
stances including fluctuating feed- 
stock costs, reduced demand for pe- 
troleum products and an altered pro- 
duct demand slate. Figure 6-8 dis- 
plays how Canadian demand for 
particular petroleum products has 
changed over time. 


In adapting to these new realities 
the industry has changed in a 


Figure 6-8 
End Use Demand For Refined Petroleum Products 
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Table 6-6 
Refinery Capacity 


As of As of 
January January 
1980 1986 


(Thousands of Cubic Metres per Day) 


Atlantic Provinces 71 36 
Quebec 94 50 
Ontario 120 103 
Prairie Provinces 58 75 
B.C./N.W.T 28 28 
Total Canada 371 292 


Note: The numbers in this table 
have been rounded. 


number of ways. This adaptation is 
often referred to as “refinery 
rationalization’, a term which con- 
notes one or more of refinery clos- 
ings, refinery upgradings and, in 
some cases, construction of more 
efficient plants. Canada’s refining in- 
dustry has undergone significant 
rationalization, placing the industry 
in a better position to respond to cur- 
rent and prospective product mar- 
kets and feedstock availability. 


In 1980, there were 37 refineries 
operating in Canada with a com- 
bined distillation capacity of about 
370 thousand cubic metres per day. 
By 1986, 11 refineries had closed 
and two others had been reduced in 
size, lowering capacity by 105 thou- 
sand cubic metres per day. During 
the same period two new plants 
Came on stream and several others 
had small expansions. The decisions 
to construct the two new facilities 
were taken at a time of healthy 
demands for products. Over the 
period, Canada’s refinery capacity 
experienced a net reduction of 
some 79 thousand cubic metres per 
day or 21 percent (see Table 6-6). 


The largest reductions occurred in 
the Atlantic Provinces, where 
Capacity was reduced by 35 thou- 
sand cubic metres a day (approxi- 
mately 50 percent) and in Quebec, 
where four Montreal refineries were 
closed representing 44 thousand 
Cubic metres per day of capacity. 


The major factor behind the refinery 
rationalization was the decrease in 
the demand for petroleum products. 
BloMmuemiyoO, to. 1985,, domestic 
demand for main products (motor 
gasoline, middle distillate and 
heavy fuel oil) fell by about 25 per- 
cent, which approximates the 
21 percent decrease in Canadian 
refinery capacity during the period. 
Besides reductions in crude distilla- 
tion capacity, several refineries 
were upgraded in response to 
changes in the demand for particu- 
lar products, including the drop in 
the demand for heavy fuel oil and 
the increased use of unleaded gaso- 
line. Refinery configurations were 
also altered as a result of changes 
in the availability and relative costs 
of different feedstocks. 


For our analysis we have assumed 
that aggregate Canadian refinery 
Capacity would remain unchanged 
and that it would continue to require 
a similar mix of feedstocks in the 
future as it now does. 


To derive refinery feedstock require- 
ments in each region of the country 
an assessment must be made of a 
number of important variables 
including refinery flexibility in manu- 
facturing the various petroleum pro- 
ducts, product yields, the necessity 
for inter-regional transfers of pro- 
ducts, changes in inventory levels, 
refinery consumption, losses and/or 
gains during crude oil processing 
and projected levels of imports and 
exports of petroleum products. 


Refinery Feedstock Requirements 


Our projections of refinery feedstock 
requirements for the low and high 
price cases are shown in Table 6-7. 


In the low price case, we project 
that the domestic demand for petro- 
leum products will rise from 
213 thousand cubic metres per day 
In 198580 “258 > thousand. cubic 
metres per day in 2005 - an increase 
of about 20 per cent. In the high 
price case, the demand for petro- 
leum products is projected to drop 
from 213 thousand cubic metres 
per day in 1985 to a low of 205 thou- 
sand cubic metres per day in 1995 
after which demand rises so that by 
2005 demand approximates the 
1985 level. 


Exports and imports of petroleum 
products play an important role in 
balancing supply and demand. In 
some cases, export sales are critical 
to the viability of independent 
marketers and of certain refineries 
that have an insufficient share of the 
domestic market to make their 
facilities viable. Product exports 
also allow refiners to balance their 
operations by exporting products 
produced jointly with other products 
required to meet domestic demand. 


Exports of petroleum products were 
estimated on the basis of the first 
year’s experience of operating in a 
deregulated environment. In 1985, 
total product exports amounted to 
26 thousand cubic metres per day 
and we estimate that exports will 
continue at about the same level 
throughout the outlook period. 


Imports are assumed to be made to 
satisfy the demand not able to be 
met from domestic refineries or 
from inter-regional transfers from 
adjacent regions of Canada. With 
the closing of a number of refineries 
in recent years, product imports 
have increased and we anticipate 


additional imports in the future. In 
1985, 14 thousand cubic metres per 
day of petroleum products were im- 
ported and we see these rising to 
53 thousand cubic metres per day 
by 2005 in the low price case. In the 
high price case, however, we see 
product imports rising to. only 
22 thousand cubic metres per day 
by 2005. Imports are likely to consist 
largely of motor gasoline, middle 
distillate and heavy fuel oil into eas- 
tern Canada. Should product im- 
ports increase to the levels indicated 
in the low price case, there is a 
possibility that new refinery capacity 
would be needed in the late 1990s. 
Any decision with respect to addi- 
tional refinery capacity will have to 
be taken against the then prevailing 
and prospective conditions in oll 
markets. 


Inventory levels by product and by 
region were established at essen- 
tially a constant number of days 
supply through the review period. In 
recent years, refiners have been car- 
rying less inventory, resulting in 
lower operating costs and reduced 
seasonal inventory fluctuations. In- 
ventories of petroleum - products 
were reduced considerably in 1985 
and we do not expect to see another 
such inventory adjustment during 
the review period. 


In the low price case our projections 
indicate that Canada’s total require- 
ments for refinery feedstock will 
grow from 231 thousand cubic 
metres per day in 1985 to 250 thou- 
sand cubic metres per day by the 
year 2005 - an increase of 8 per 
cent. In the high price case, refinery 
feedstock requirements are project- 
ed to remain close to 1985 levels. 


Our outlook for crude oil demand 
varies between eastern and western 
Canada. In eastern Canada, we 
expect crude runs will remain rela- 
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Table 6-7 
Refinery Feedstock Requirements 


(Thousands of Cubic Metres per Day) 


Demand for 
Petroleum Products 


Product Exports 
Product Imports 
Inventory Change 


Refinery Use,Loss 
and Other 


Refinery Feedstock 
Requirements 


Other Adjustments 


Partially Processed 
Oil and Other Material 


Gas Plant Butanes 


Domestic Requirements 
for Crude Oil 


Demand for 
Petroleum Products 


Product Exports 
Product Imports 
Inventory Change 


Refinery Use,Loss 
and Other 


Refinery Feedstock 
Requirements 


Other Adjustments 


Partially Processed 
Oil and Other Material 


Gas Plant Butanes 


Domestic Requirements 
for Crude Oil 


Note: The numbers in this table have been rounded. 


Source: Appendix Table A6-17 


Low Price Case 


1985 


231 


-6 


-3 


222 


1990 


218 


24 


237 


228 


High Price Case 


1985 


231 


222 


1990 


210 


233 


224 


240 


245 


234 


227 


2005 


250 


239 


-4 


-3 


232 


tively constant at 150 to 160 thou- 
sand cubic metres per day in both 
price cases throughout the review 
period and, as noted earlier, rising 
product demand is in part met by 
product imports. 


Nominal refinery capacity in eastern 
Canada (Table 6-6) is greater than 
that likely to be available for the 
manufacture of petroleum products. 
For example, in Ontario, the techni- 
cal refining capacity includes ap- 
proximately 20 thousand cubic 
metres per day in the petrochemical 
industry. This capacity was built to 
process crude oil and equivalent for 
the manufacture of petrochemical 
feedstocks. Oil products are a by- 
product of the process and econom- 
ics would not normally justify in- 
creased throughput in the petro- 
chemical facilities in order to meet 
demand for fuels. As a result of the 
limited refining capacity, imports of 
petroleum products into eastern 
Canada are projected to be neces- 
sary as indicated previously. 


In western Canada, crude runs are 
forecast to increase from 79 thou- 
Sand cubic metres per day in 1985 
to 90 thousand cubic metres per 
day in the low price case and to 
84 thousand cubic metres per day 
in the high price case by the year 
2005. Most of this increase in crude 
runs is likely to occur in the Edmon- 
ton refining complex as these refin- 
ers expand thelr supply orbits further 
into British Columbia. 


Overall, changes in product require- 
ments imply an increase in the utili- 
zation of distillation capacity from 
the 1984 level of about 79 percent 
to about 85 percent by the year 
2005 which experience suggests is 
the maximum sustainable capacity. 
In the longer term we also expect 
that refineries will be modified in 
order to meet the demands posed 
by changes in the quality of petro- 
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Table 6-8 


Light and Heavy Crude Oil Requirements 


(Thousands of Cubic Metres per Day) 


Low Price Case 


Domestic Requirements 
for Crude Oil 


Requirements for 
Domestic Heavy Crude Oil 


Domestic Requirements 
for Light Crude Oil 


1985 


1990 1995 2000 2005 
222 228 232 237 242 
15 18 We 18 19 


207 210 215 219 223 


High Price Case 


Domestic Requirements 
for Crude Oil 


Requirements for 
Domestic Heavy Crude Oil 


Domestic Requirements 
for Light Crude Oil 


1985 


1990 1995 2000 2005 
222 224 223 227 231 
15 18 17 18 19 


Note: The numbers in this table have been rounded. 


Source: Appendix Table A6-18 


leum products and by shifts in the 
product demand mix. 


Table 6-7 shows the implications of 
refinery feedstock requirements for 
Canada’s total demand for crude oil. 
Canadian refineries can, at present, 
process only a limited amount of 
heavy crude oil; light crude oil Is 
used for most of their feedstock re- 
quirements. It is important, therefore, 
to identify separately refinery re- 
quirements for both of these grades 
of crude oil (Table 6-8). 


Domestic requirements for heavy 
crude oil produced in Canada are 
the same in both the low and high 
price cases because demand for 
domestic heavy crude oil is essen- 


tially asphalt related and the asphalt 
demand estimates in various re- 
gions of Canada do not vary ap- 
preciably under the two price scena- 
rios. Canadian requirements for 
domestic heavy crude oil were 
determined using a ratio of 
2.48 cubic metres of heavy crude to 
yield one cubic metre of asphalt. 
The projection also includes a con- 
tinuing requirement of some five 
thousand cubic metres per day of in- 
digenous heavy crude oil for the 
manufacture of refined products 
other than asphalt. 


By the early 1990s domestic crude 
oil is unlikely to be moving east of 
Ontario under either the low or high 
price case. Hence, by 1995, we 


expect the Quebec market for 
domestic heavy crude oil to be 
unavailable. 


The domestic demand for heavy 
Crude oil is projected to rise slowly 
from about 15 thousand cubic 
metres per day in 1985 to 19 thou- 
sand cubic metres per day in 2005. 
By the end of the study period we 
see domestic heavy crude oil ac- 
counting for only 8 percent of the 
refinery crude oil diet in Canada. 
The reason for this low heavy crude 
oil demand in Canada, in contrast to 
the U.S., Japan and Europe, is that 
during the period of administered oil 
prices in Canada from the early 
1970s to mid 1980s, Canadian refin- 
ers had little incentive to upgrade 
their facilities to use heavy crude oil. 
In the rest of the world, the differen- 
tials between light and heavy crude 
oil prices favoured investment in im- 
proved facilities. Canadian refiners 
did not see the need for such invest- 
ment; they had first access to suffi- 
cient quantities of Canadian light 
crude oil and light/heavy crude 
price differentials in Canada did not 
support upgrading. These differen- 
tials have since narrowed further 
with the recent fall in oil prices, 
making refinery upgradings unat- 
tractive, possibly for some time to 
come. 


6.9 Supply/Demand Balances 


Canada currently produces about 
as much crude oil in total (light and 
heavy) as it consumes. However, 
production is not in balance with 
refinery feedstock requirements be- 
cause Canadian refiners use _ pri- 
marily light crude oil to meet their 
demand for petroleum products but 
an increasing proportion of Canad- 
ian production consists of heavy 
crude oil. In order to assess the 
extent to which feedstock require- 
ments can be met from domestic 
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production, it is necessary to exam- 
ine separately the supply/demand 
balances for light and heavy crude 
oll. 


6.9.1 Light Crude Oil 


For light crude oil, domestic supply 
is now about equal to total domestic 
requirements. The economics of 
transportation are such that import- 
ed crude oil satisfies most of the re- 
quirements in the Atlantic provinces 
and about half that of Quebec; 
crude oil is exported from western 
Canada. Although producers and 
refiners have access to both domes- 
tic and foreign oil markets, we have 
assumed that domestic crude oll 
will be used to satisfy refinery 
demand first in the Prairie provinces 
and British Columbia followed, 
when sufficient crude oil is available, 
by that in Ontario and then Quebec. 
Excess supply or shortfalls of 
domestic crude oil are assumed to 
be taken up by exports or imports as 
the case may be. 


Figure 6-9 illustrates the supply and 
demand balance for light crude oil 
and equivalent and Table 6-9 shows 
our estimates of the trade in light 
crude oil for the low and high price 
cases respectively. Our estimate of 
light crude supply includes synthetic 
oil production and the projected 
Output from regional upgrading 
plants processing heavy crude oil 
and bitumen. 


Based on prices levelling off at S US 
18 per barrel in the longer-term (our 
low price case) we estimate that the 
supply of light crude oil in Canada 
will fall sharply during the review 
period - from 204 thousand cubic 
metres a day in 1985 to “about 
81 thousand cubic metres a day in 
the year 2005. In the high price 
case, with prices reaching S US 27 
per barrel in the 1990s, we project 
that the supply of light crude oil will 


Domestic 
Supply [a] 
Imports [b] 


-Atlantic/Quebec 
-Ontario 


Total Supply 


Total Domestic 
Requirements 


Excess Supply 
(Potential Exports) 


Domestic 
Supply[a] 
Imports[b] 
-Atlantic/Quebec 
-Ontario 

Total Supply 


Total Domestic 
Requirements 


Excess Supply 
(Potential Exports) 


Table 6-9 


Light Crude Oil and Equivalent 


Supply and Demand Balance 


(Thousands of Cubic Metres per Day) 


Low Price Case 


1980 1985 1986 1990 1995 

209 204 204 162 122 

69 43 48 48 71 

0 0 0 0 22 

278 247 252 210 215 

278 207 201 210 215 

0 40 51 0 0 
High Price Case 

1980 1985 1986 1990 1995 

209 204 205 165 132 

69 43 47 48 65 

0 0 0 0 9 

278 247 252 213 206 

278 207 199 206 206 

0 40 53 7 0 


Note: The numbers in this table have been rounded. 


[a] Domestic supply excludes diluent requirements 
but includes upgraded heavy crude oil. 

[b] In this analysis all imports are assumed to be 
in the light crude oil category, although some 
imports may consist of heavy crude oil. 


Source: Appendix Tables A6-14 and A6-17 
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Figure 6-9 
Supply and Demand - Light Crude Oil 
Low Price Case 


Thousands of Cubic Metres Per Day 
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Source: Appendix Tables A6-14 and A6-17 


decrease - but less dramatically - to 
approximately 128 thousand cubic 
metres per day in 2005. 


We emphasize, however, that in the 
high price case this conclusion may 
be too conservative. The production 
of increased quantities of synthetic 
light crude oil from mining plants 
could be viable at S US 27 and more 
upgrading capacity could be con- 
structed than we have assumed to 
convert bitumen produced by the in 
situ process to light oil. 


Figure 6-9 and Table 6-9 indicate 
that in total, demand for light crude 
Oil is consistently above indigenous 
Supply. Amounts available for 


export Correspondingly decline. The 
decrease in the supply of light crude 
oil will likely cause delivery of 
Canadian light crude oil to Montreal 
refineries to cease and Ontario refin- 
ers will be faced with importing 
crude oil to meet at least part of 
their requirements in the 1990s in 
both the low and high price cases. 
Thus, imports are expected to rise 
from about 43 thousand cubic 
metres per day in 1985 to about 142 
thousand cubic metres per day and 
84 thousand cubic metres per day 
in 2005 in the low and high price 
cases respectively. These quantities 
represent 64 and 40 percent respec- 
tively of estimated total Canadian 


requirements of light crude oil and 
equivalent in 2005. 


The circumstances surrounding im- 
ports of crude oil have changed 
fundamentally over the years. Begin- 
ning in the early 1960s, imported oil 
was progressively displaced by oil 
from western Canada and, by 1982, 
refineries in Quebec and the Atlantic 
provinces were using domestic 
crude oil to satisfy a substantial por- 
tion of their requirements. This in- 
creased use of domestic crude oll 
by Canadian refineries was consis- 
tently encouraged by government 
policy and in 1982 the federal 
government began subsidizing the 
transportation of western Canadian 
crude oil to the Atlantic region. How- 
ever, with the introduction of the 
Western Accord on 1 June 1985, 
this transportation subsidy was ter- 
minated. Consequently, foreign 
crude oil once again supplied virtu- 
ally all of the feedstock require- 
ments in Atlantic Canada. 


The Quebec market is now served 
by crude oil from both foreign and 
domestic sources. To be marketable 
in Montreal, western Canadian oil 
must be competitive with offshore 
crude oil. Over time, Quebec will 
make increasing use of offshore 
feedstocks. 


Although for this study we have as- 
sumed that domestic crude oil will 
be used first to satisfy Canadian 
demand, in fact in a deregulated 
market environment, crude oil 
producers may export in preference 
to selling their oil in Canada. 


We are assuming that there will be 
sufficient crude oil available from 
foreign sources to meet Canadian 
demand for imports. If sufficient 
light crude oil were not available 
one would expect a widening of 
price differentials between light and 
heavy crude, perhaps providing an 
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incentive for Canadian refiners to 
make the necessary investments to 
use more heavy crude oil. It is also 
possible that more synthetic light 
crude could be produced by upgrad- 
ing bitumen. 


6.9.2 Heavy Crude Oil 


The strong growth of heavy crude oil 
production in recent years has re- 
sulted in substantially increased ex- 
ports to U.S. markets. These have 


more than doubled from the levels 
of under 20 thousand cubic metres 
per day which prevailed in the 
period 1975 to 1981. Figure 6-10 Il- 
lustrates the major locations in the 
northern tier of the United States to 
which Canadian heavy crude oil is 
exported. 


The surge in export volumes Is attri- 
butable to the increased ability of 
refiners in the United States to pro- 
cess more heavy crude oil and the 


Figure 6-10 


increased availability of heavy 
crude oil in Canada which resulted 
from the high prices. prevailing 
since 1979. 


Northern tier U.S. markets will con- 
tinue to be the major users of 
Canadian heavy crude oil. Currently, 
they receive some 50 thousand 
cubic metres a day and have the 
potential to import up to 80 thousand 
Cubic metres a day of Canadian 
heavy crude oil. Whether this level 
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is attained depends on whether 
Canadian heavy crude continues to 
be priced competitively with similar 
accessible feedstocks, both United 
States domestic and offshore crude 
Oils, and on the availability of pipe- 
line capacity in Canada. 


In the high price case, our projected 
availability of indigenous heavy 
crude oil for export exceeds the cur- 
rent absorptive capacity of the 
northern tier market in the latter part 
of the study period. Potential exists, 
however, for additional volumes to 
be used in the Wood River, Illinois 
refining area which has a heavy 
crude oil capacity of about 15 thou- 
sand cubic metres per day. Some 
potential exists in the Anacortes, 


Washington area for sales of heavy 
crude oils of the Cold Lake type, the 
only heavy crude which has access 
to the Trans Mountain pipeline. How- 
ever, in this market Canadian crude 
oil must be heavily discounted to 
compete against Alaskan North 
Slope oil, which cannot be exported 
from the United States and thus pre- 
sents formidable competition. 


Beyond markets accessible by pipe- 
line, some countries in the Pacific 
Rim, notably Japan and South 
Korea, could provide an outlet for 
Cold Lake type crude oils if competi- 
tively priced. The U.S. Gulf coast is 
also a_ potential market. Small 
amounts of heavy crude oil were 
successfully shipped to a Far East 


Table 6-10 


Heavy Crude Oil 
Supply and Demand Balance 


(Thousands of cubic metres per day) 


Low Price Case 


1985 1986 1990 1995 2000 2005 

Domestic Supply [a] 55 50 47 43 4 

Domestic Requirements 15 18 17 18 19 
Excess Supply 

(Potential Exports) 40 32 30 25 22 

High Price Case 

1985 1986 1990 1995 2000 2005 

Domestic Supply [a] 55 73 94 94 114 

Domestic Requirements 15 18 17 18 19 
3 Excess Supply 

(Potential Exports) 40 Se) Te 76 95 


Note: The numbers in this table have been rounded. 


[a] Domestic supply includes diluent but excludes 
heavy crude oil used in regional upgraders. 


Source: Appendix Table A6-18 


destination and to U.S. Gulf coast 
destinations in the past year 
demonstrating the capability of the 
transportation systems. Canadian 
heavy crude oil will, however, be at 
a disadvantage owing to high trans- 
portation costs and the highly com- 
petitive nature of these markets. 


Table 6-10 summarizes our projec- 
tions of the supply and demand for 
heavy crude oil. In the low price 
case we estimate that the supply of 
heavy crude oil will decrease from 
55 thousand cubic metres per day 
in 1985 to about 41 thousand cubic 
metres per day in 2005. 


Table 6-10 indicates that, in the low 
price case, there is a projected 
excess supply (potential exports) of 
heavy crude oil throughout the 
study period but the excess supply 
drops from 40 thousand cubic 
metres per day in 1985 to 22 thou- 
sand cubic metres per day in 2005. 
In this case we see no difficulty in 
the marketing of Canadian heavy 
crude oil as existing markets are 
likely to be able to absorb projected 
volumes. 


In the high price case the supply of 
heavy crude oil increases from 
55 thousand cubic metres per day 
in 1985 to 114 thousand -cubic 
metres per day by 2005. This supply 
projection is net of the heavy crude 
oil required as feedstock for 
upgraders. 


As in the low price case, Table 6-10 
suggests that there will continue to 
be an excess supply of heavy crude 
oil available for export throughout 
the forecast period. The excess 
supply increases, in the high price 
case from.-40 thousand cubic 
metres per day in 1985 to 95 thou- 
sand cubic metres per day in 2005. 
By the mid-1990s, we see the 
excess supply about equalling the 
capacity of the United States north- 
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ern tier market to absorp Canadian 
heavy crude oil. Thus, by 2005, 
either new export markets or in- 
creased heavy crude processing 
capacity in Canada will be needed if 
production potential is to be 
achieved. Such increased heavy 
crude processing capacity could be 
either in the form of increased use 
by refineries or larger upgrading 
capacity than we assumed. 


6.10 Concluding Comments - 
Implications for Oil 
Pipelines 


We conclude this chapter with a 
brief description of the major crude 
oil pipeline systems in Canada fol- 
lowed by a discussion of the impact 
that our projected crude oil supply/ 
demand balances could have on 
their operation. 


Trans Mountain Pipe Line Company 
Limited and Interprovincial Pipe 
Line Limited operate the two major 
pipeline systems through which 
Canadian crude oil is moved to 
domestic and export markets. In ad- 
dition, the Portland-Montreal pipe- 
line plays an important role in satis- 
fying Montreal refineries’ offshore 
crude oil requirements. The loca- 
tions of these pipelines are shown 
on Figure 6-11. 


Trans Mountain operates a pipeline 
for the shipment of crude oil and 
refined petroleum products from re- 
ceipt points in Alberta and British 
Columbia to delivery locations in 
British Columbia, principally the 
four refineries located in the Van- 
couver area. The Westridge marine 
terminal in Vancouver has been 
used from time to time to export 
domestic crude to offshore markets 
or, when required, to ship crude to 
refineries in eastern Canada. Trans 
Mountain also operates a _ lateral 
from Sumas, B.C. to Anacortes, 
Washington where four refineries 


are located. While these U.S. refin- 
ers’ crude diet is almost exclusively 
Alaskan North Slope crude, they do 
take Canadian crude when it is 
priced competitively. Though Trans 
Mountain is used primarily to ship 
crude from Edmonton to Vancouver, 
regular shipments of refined petro- 
leum products (gasoline and diesel) 
from Edmonton to Kamloops, B.C. 
commenced during 1985. 


On average, during 1985, Trans 
Mountain shipped 25 thousand 
Cubic metres per day of crude oil 
and products of which 21 thousand 
Cubic metres per day was shipped 
to domestic locations and 4 thou- 
sand cubic metres per day was 
transported to export destinations in 
Washington or for delivery via 
tanker to offshore markets. Trans 
Mountain’s sustainable capacity is 
approximately 30 thousand cubic 
metres per day. 


For both price cases we expect that 
Trans Mountain will continue to ship 
domestic light crude oil to Vancouv- 
er in order to satisfy the crude re- 
quirements there. We expect that 
the movement of petroleum pro- 
ducts on Trans Mountain, which 
began in 1985, will continue and in- 
crease in thé» years “to come. Al- 
though both price cases project con- 
tinued potential exports of light 
crude for the next few years, we do 
not expect large volumes to be 
moved to export markets via Trans 
Mountain in view of the price dis- 
counting that generally must take 
place for domestic crude oil to com- 
pete against Alaskan North Slope 
crude oil. 


Interprovincial operates the largest 
and most important crude oil pipe- 
line system in Canada stretching 
over 3 700 kilometres from Edmon- 
ton, Alberta to Montreal, Quebec. 
The pipeline system may, at any 


time, be moving 35 different grades 
of petroleum including refined petro- 
leum products, natural gas liquids 
and light and heavy crude oils on 
behalf of about the same number of 
shippers. 


Interprovincial transports these to 
locations in the Prairie provinces; 
and to refining centres in Sarnia, 
Toronto and Nanticoke, Ontario; 
Montreal, Quebec; the Minneapolis- 
St. Paul area of Minnesota; Superior, 
Wisconsin; the Chicago area of Illi- 
nois and Indiana; Detroit, Michigan; 
Toledo and Canton, Ohio; and the 
Buffalo, New York area. 


During 1985 throughput on the 
system averaged about 208 thou- 
sand cubic metres per day with 
deliveries of 142 and 66 thousand 
Cubic metres per day to domestic 
and export locations respectively. 
Since late 1984, the company has 
generally not had sufficient capacity 
to move all volumes tendered by 
shippers. To remove this capacity 
constraint, the company has em- 
barked on a major, three phase, ex- 
pansion program that, when 
completed by the end of 1987, will 
add approximately 40 thousand 
cubic metres per day of capacity to 
the system. 


The major concern for the Interpro- 
vincial pipeline system in recent 
years has been the lack of capacity 
to handle tendered volumes. On the 
basis of estimated supply for both 
price cases lack of capacity is not 
likely to be a problem in the future 
as the supply of light crude oil de- 
clines to the point where, in the early 
1990s, crude deliveries to Montreal 
would have to cease, as shown on 
Figure 6-9. 


A major issue could be how to deliv- 
er imported crude oil into Ontario. In 
both price cases, increasing imports 
of crude oil are projected to be 
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Figure 6 - 11 
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necessary to satisfy Ontario's re- 
quirements (Table 6-10). Imports of 
crude to Ontario could be achieved 
by increased throughput on the 
Portland-Montreal system  (dis- 
cussed below) in conjunction with 
the reversal of the Interprovincial 
Sarnia-Montreal pipeline. Alterna- 
tively, foreign crude might be 
shipped through the U.S. pipeline 
system from the Louisiana Offshore 
On Port (LOOP) ine then Gui of 
Mexico to Chicago (via the Capline 
and Chicap pipelines) and then to 
Ontario on the Lakehead portion of 
the Interprovincial system. 


The Portland-Montreal pipeline 
system transports crude oil from 
South Portland, Maine to Montreal 
over a distance of 380 kilometres 
and is the primary means of deliver- 
ing foreign crude to Montreal refin- 
ers. The present capacity of the 
pipeline and the two remaining 
refineries in Montreal are virtually 
the same at 30 thousand cubic 
metres a day. In recent years 
Portland-Montreal has operated 
below its capacity because Montreal 
refineries satisfied most of their re- 
quirements with domestic crude oil 
delivered by Interprovincial. 


In ‘both price cases the Portland- 
Montreal pipeline will become in- 
creasingly important to supply Mont- 
real refiners’ crude requirements. As 
domestic light crude producibility 
declines, domestic crude deliveries 
to Montreal will be reduced and im- 
ports via  Portland-Montreal will 
likely increase. To the extent that 
Ontario refiners import crude 
through a reversed Sarnia-Montreal 
pipeline, additional capacity will be 
needed on the Portland-Montreal 
system. Deliveries to Montreal 
could be increased to about 60 thou- 
sand cubic metres a day by the re- 
connection of pumps on the larger 
of the system’s two pipelines to sup- 
port imports to Ontario. 
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Chapter 7 
Natural Gas Liquids 


Natural gas liquids (NGL), which 
consist of ethane, propane, butanes 
and pentanes plus, are by-products 
of the processing of natural gas and 
the refining of crude oil. The supply 
of NGL from natural gas depends 
upon gas processing plant design, 
the composition of the gas and the 
volume of gas processed. The 
supply of NGL from crude oil refining 
is related to refinery configuration, 
the quality of the crude oil and the 
volume of crude oil refined. 


These factors are discussed in this 
chapter with reference to supply 
from gas processing and main 
transmission line reprocessing 
(straddle) plants, refineries, synthet- 
ic crude oil and upgrading plants, 
and frontier areas. In addition, sup- 
ply/demand balances are shown for 
each of ethane, propane and 
butanes. The pentanes plus supply/- 
demand balance is part of the over- 
all supply/demand balance for light 
crude oil and is discussed in Chap- 
ter 6. 


Historical production of NGL is 
shown in Appendix Table A7-1 and 
projected production in Appendix 
Table A7-2. 


7.1 Gas Plants 


The low and high price cases for 
NGL production from natural gas 
processing and reprocessing plants 
in the conventional areas are based 
on the respective projections of 
natural gas production and on as- 
sumptions about NGL yields (recov- 
ery of NGL per unit of natural gas 
production). 


In the 1960s, yields of propane, 
butanes and pentanes plus_ in- 
creased in conjunction with in- 


creases in the production and pro- 
cessing of solution gas and with the 
implementation of large gas cycling 
schemes; both of these sources 


were rich in NGL. However, by the 
mid-1970s the yields of these 
liquids, most notably pentanes plus, 
had begun to decline as a result of 
the declining liquid content of the 
gas stream. 


The production of solution gas and 
gas from cycling schemes is ex- 
pected to continue to decline in the 
future and drier non-associated gas 
to comprise an increasing share of 
natural gas production. Thus the 
trend to lower yields of these liquids 
iS projected to continue throughout 
the forecast period. Historical and 
projected yields are shown for each 
NGL component in Figure 7-1. The 
figure shows yields for the low oil 
price case but those for the high 
price case are very similar. 


Though the yields of propane, 
butanes and pentanes plus were al- 
ready declining in the late 1970s 
the extraction of ethane was just 
beginning. The yield of ethane has 
continued to increase as extraction 
facilities have been added and ex- 
panded at reprocessing plants, and 
more recently as a result of the addi- 
tion of extraction facilities at field 
gas plants to meet the demand for 
liquids for enhanced oil recovery. Al- 


though the ethane component of 
future gas streams may be some- 
what lower than in the past, in- 
creased throughputs at plants ex- 
tracting ethane during the next few 
years could increase the ethane 
yield. In the longer term reduced 
throughputs at these plants will 
lower the yield. 


Production of NGL from gas plants 
is directly related to the volume of 
natural gas produced and_ pro- 
cessed. Because our projections of 
natural gas production do not take 
account of any potential exports 
beyond those authorized at present, 
production of both natural gas and 
the associated liquids peaks _ in 
1989. In the high price case, were 
natural gas production to more 
closely approximate productive 
capacity, NGL production would be 
correspondingly higher. 


AS can be seen in Figures 7-2, 7-4 
and 7-6, NGL production falls off 
after 1989 in the low price case as 
natural gas production declines. In 
the high price case NGL production 
declines from 1990 to 2000 as cur- 
rently authorized exports decline, 
after which increases in natural gas 
production to meet domestic 
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demand result in corresponding in- 
creases in NGL production § until 
2003. After 2003, with natural gas 
production again declining because 
it can no longer meet demand, NGL 
production declines. 


The differences in the NGL produc- 
tion profile between the two price 
cases become quite marked by 
2005 (Table 7-1). This is a direct 
result of the difference in the natural 
gas supply projections; in 2005 the 
production of gas is about fifty per- 
cent greater in the high price case 
than in the low. 


Detailed plant by plant projections 
of production for each natural gas 
liquid are provided for the low price 
case and summary tables are 
provided for the high price case in 
Appendix Tables A7-3 to A7-6. 


Most producing natural gas pools 
are fully developed and are on de- 


cline so that the price differential be- 
tween our two cases has a negligi- 
ble effect on the economics of pro- 
duction. Therefore, the projections 
of production from existing field 
plants and currently producing 
pools are assumed to be the same 
in both the low and high price 
cases. Projections of straddle plant 
production and production from un- 
committed reserves and reserves 
additions are different in the two 
cases reflecting differences in natu- 
ral gas production. 


7.2 Oil Refineries 


Our projections of propane and 
butanes supply from refineries are 
based on the low and high price 
case projections of crude oil feed- 
stock requirements discussed _ in 
Chapter 6. Although it is recognized 
that throughout the projection hori- 
zon the quality of crude oil refined in 


Table 7-1 
Supply of Natural Gas Liquids 


(Thousands of Cubic Metres per Day) 


1985 


Gas Plants 
Ethane 
Propane 
Butanes 
Pentanes Plus 1 


Refineries 
Ethane - 
Propane 3.0 
Butanes 2.2 
Pentanes Plus - 


Total 
Ethane 
Propane 
Butanes 


1 
| 
{ 
Pentanes Plus 1 


1995 2005 


Low High Low High 
Price Price Price Price 


Case Case Case Case 
Bxei(sy Bie) rl 86 13.6 
16:6 15:4 Via, GES 
9.1 8.4 4.3 6.9 
UCLOr 1-4 Crm OrS 
She 3.0 3:3 3.1 
2.3 PEO 2.4 2.3 
23 22.4 86 13.6 
19.8 18.4 105879 15.4 
Wild!  WOue 6.7 9.2 
OF 1341 6.8 10.8 


Note: The numbers in this table have been rounded. 


Source: Appendix Table A7-2 


Canada may change, and that refin- 
ery configurations may have to be 
altered to meet changing product 
demands, our projections do not 
take any such changes into account. 
NGL production per unit of crude oll 
throughput is assumed to remain 
about the same, on a regional basis, 
throughout the forecast period. 


As shown in Table 7-1, refinery pro- 
pane and butanes production in- 
creases only moderately over the 
study period, for both price cases. 
Production in the low price case in- 
creases ten percent from 1985 to 
2005 compared to four percent in 
the high price case, reflecting the 
higher demand for refinery feed- 
stocks in the former. 


The projections of propane and 
butanes supply from refineries are 
shown by region in Appendix Tables 
A7-7 and A7-8 respectively for each 
of the low and high price cases. 


7.3 Synthetic Crude Oil and 
Upgrading Plants 


Our supply projections do not in- 
clude any production of NGL from 
synthetic crude oil plants or heavy 
crude oil upgraders. Current indica- 
tions are that the recovery of NGL 
from the gases produced and used 
for fuel would provide little or no 
economic benefit. 


7.4 Frontier Areas 


As with gas supplies in western 
Canada, the liquids content of gas 
from the various frontier sources— 
varies significantly. Arctic Islands 
gas, for example, is very dry while 
Scotian Shelf gas and some gas— 
streams in the Mackenzie Delta and 
Beaufort Sea area have a substantial 
liquid content. In the event that fron-_ 
tier gas moves through Alberta it is 
likely to be stripped of liquids in one 
of the straddle plants in th¢@ 
province. 
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Frontier operations are not consid- 
ered as firm supply in either the low 
or high price case and consequently 
no NGL production is projected 
from these areas. 


7.5 Supply/Demand Balances 


Supply/demand balances for 
ethane, propane and butanes are 
provided, by year, in Appendix 
Tables A7-10 to A7-12. 


Since the mid-1970s production of 
NGL has been substantially in 
excess of domestic requirements 
and substantial quantities have 
been exported. Our projections (Fig- 
ures 7-2 to 7-7) suggest that there 
will continue to be substantial but 
declining quantities of propanes 
and butanes available for export 
throughout much, if not all, of the 
outlook period. 


For ethane in the low price case 
(Figure 7-2), near term increases in 
production are expected to be suffi- 
cient to meet a sharp increase in 
demand for miscible fluids, ethane 
being the preferred liquid for en- 
hanced oil recovery in most reser- 
voirs. The requirements for ethane 
in miscible floods (after allowing for 
reproduced quantities) are project- 
ed to increase in the near-term but 
decline to zero by 1997 in the low 
price case and by 2001 in the high 
price case. Ethane currently ac- 
counts for about 45 percent of the 
NGL volumes used in miscible 
floods; its share Is projected to grow 
to 70 percent by 1990. These re- 
quirements are based on existing 
miscible enhanced oil recovery pro- 
jects and on our projections of 
reserves additions in Appendix 
Table A6-6. The ethane require- 
ments in the high price case exceed 
those of the low price case because 
of the higher demand for use in mis- 
cible floods in the 1985 to 1990 
period. 


In the longer term ethane demand is 
dominated by petrochemical re- 
quirements. For the high price case 
(see Figure 7-3), in 1995, supply 
and demand are shown to be in bal- 
ance whereas supply exceeds 
demand in the low price case, as a 
result of lower demand for miscible 
fluids. Demand is projected to 
exceed supply in 1999 for the low 
price case and 1996 for the high 
price case. 


Although surpluses of ethane are 
shown in some years, exports of 
ethane are not likely to occur in the 


future because of the closing of 
Volumpta~SNG. "Corporation's 
synthetic natural gas plant at Green 
Springs, Ohio, the sole customer for 
exported ethane in the past. Any pro- 
duction exceeding demand will 
probably be reinjected into the gas 
stream and sold as natural gas. 


In the low price case propane 
demand (see Figure 7-4) is expect- 
ed to increase in all sectors, but par- 
ticularly for petrochemical, residen- 
tial and commercial use. Petro- 
chemical demand is projected to in- 
crease from the 1985 level of 
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Figure 7-3 
Ethane Supply and Demand 
Comparison of Low and High Price Cases 
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Figure 7-4 
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Figure 7-5 
Propane Supply and Demand 
Comparison of Low and High Price Cases 
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Figure 7-6 
Butanes Supply and Demand 
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1.7°thousand cubic metres per day 
in 51985 ‘to’ 3.9 thousand «cubic 
metres in 2005, and the residential 
and commercial demand from 5.4 to 
7.3 thousand cubic metres per day 
over the same period. Requirements 
for propane in miscible floods (net 
of reproduced quantities) increase 
in the near term, but fall to zero as 
enhanced oil recovery requirements 
decline. The proportion of propane 
used in miscible floods, 33 percent 
in 1985, is projected to fall to about 
half that level by 1990. Total domes- 
tic demand is less than supply until 
2002. 


In the high price case slightly larger 
increases in demand occur as a 
result of greater propane use in 
transportation (Figure 7-5). Propane 
demand for miscible floods is 
higher than in the low price case as 
a result of higher crude oil reserves 
additions attributed to miscible 
floods. 


Demand for butanes in the petro- 
chemical sector is projected to 
grow from 1.1 thousand cubic 
metres per day in 1985 to 2.5 thou- 
sand cubic metres per day by 2005 
in both price cases. The demand for 
butanes in the category entitled 
“other’ on Figure /-6 includes 
butanes for refinery feedstocks 
(gasoline blending) and end use. In 
the low price case demand for 
blending increases from 2.9 to 
3.4 thousand cubic metres per day 
from 1985 to the end of the projec- 
tion period and in the high price 
case remains essentially constant 
throughout the period. The dif- 
ferences between the low and high 
price cases (Figure 7-7) reflect the 
lower projections of gasoline 
demand in the high price case. The 
demand for butanes as a miscible 
fluid is projected to increase moder- 
ately in the short term and, as with 
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the other gas liquids, declines to 
zero by 1997 and 2001 in the low 
and high price cases, respectively. 
Butanes used in miscible floods are 
assumed to be almost entirely en- 
trained in NGL mixes as opposed to 
being used on their own . Butanes 
supply is projected to exceed 
demand in both the low and high 
price cases throughout the outlook 
period. 


Figure 7-7 


Butanes Supply and Demand 
Comparison of Low and High Price Cases 


Source: Appendix Table 7-12 
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In this chapter we examine the 
extent to which coal will contribute 
to the supply and demand _ for 
energy in Canada. The chapter 
begins with a description of the vari- 
ous types of coal and their utiliza- 
tion. This is followed by sections on 
resources and reserves, production, 
imports and exports and finally sup- 
ply/demand balances. 


Coals are classified according to 
their carbon content and_ their 
calorific value. The classes, ranging 
from lowest to highest heating 
value, are lignitic, Subbituminous, 
bituminous and anthracitic. Lignitic 
and subbituminous coals are cur- 
rently used mainly for thermal 
power generation but some deposits 
would also provide suitable feed- 
stocks for coal gasification or lique- 
faction plants were such plants to 
prove economically viable. Bitumi- 
nous coals can be used for thermal 
power generation or for coking in 
metallurgical industries; anthracitic 
coals can be used for domestic 
heating and for special applications 
such as titanium smelting. They can 
also be blended with bituminous 
coals to improve coking quality. 


For the first half of this century, coal 
was the major source of energy in 
Canada; its importance diminished 
in the 1950s and 1960s due to the 
increasing use of oil and natural 
gas. Interest in Canadian coal 
began to revive in the late 1960s 
and the rapid escalation of world oil 
prices after 1973 enhanced the 
competitive position of the Canadian 
coal industry; western coal began to 
be used in Ontario, displacing some 
imports of U.S. coal and exports ex- 
panded. Canada became a net 
exporter of coal for the first time in 
1981. The development of new mar- 
kets has allowed the production of 
coal to increase every year since 
1969 so that, by 1985, coal account- 


ed for 15 percent of Canada’s pri- 
mary energy production. Canada 
has a large resource potential capa- 
ble of contributing to further in- 
creases in production levels. 


8.1 Resources and Reserves 


Because the National Energy Board 
does not independently assess 
resources and reserves of coal, data 
from external sources were adopted 
for this report. Data on _ coal 
resources, compiled by the Geologi- 
cal Survey of Canada from its own 
and provincial sources, are shown 
in Appendix Table A8-2. Estimates 
of recoverable reserves are Ssumma- 
rized by province and class in Table 
8-1. 


Coal resources are divided into two 
main categories depending on 
whether they are of immediate or 
future interest. To be of immediate 
interest resources must consist of 
coal seams with combinations of 
thickness, quality, depth and loca- 


Chapter 8 
Coal 


tion which render them attractive for 
early exploration or development. 


Resources of immediate interest 
are estimated to be 145 gigatonnes 
(3 500 exajoules) and those of 
future interest 1 800 gigatonnes 
(43 000 exajoules). These two 
categories are further subdivided 
into measured, indicated and _ in- 
ferred resources which denote de- 
creasing levels of confidence in the 
estimates. Resources of future inter- 
est are almost all inferred whereas 
more than 50 percent of the 
resources of immediate interest are 
measured and indicated. 


Recoverable coal reserves consist 
of that part of measured and indicat- 
ed resources of immediate interest 
that are considered to be, with rea- 
sonable certainty, recoverable. For 
deposits to qualify as reserves, 
amongst other criteria, feasibility 
studies must have been done, 
specific plans for mining method 
and processing adopted and the 


Table 8-1 


Recoverable Reserves of Coal by Province and Class 


Province Class 

British Columbia Lignitic 
Bituminous 

Alberta Subbituminous 
Bituminous 

Saskatchewan Lignitic 

New Brunswick Bituminous 

Nova Scotia Bituminous 

Canada - Totals Lignitic 


Subbituminous 


Bituminous 
Total 


Megatonnes Petajoules 

566 8 688 
2 098 61 471 
918 18 140 
526 15412 

1 697 26 049 
18 52m 
445 13 039 
2 263 34 737 
918 18 140 
3 087 90 449 
6 268 143 326 


Note: The numbers in this table have been rounded. 


Source: Coal Mining in Canada: 1983, Canmet Report 83-20E. 
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overall economic feasibility for de- 
velopment appear favourable. Coal 
reserves are therefore only a small 
portion of the total resource. 


Of the reserves of coal, some are 
more desirable than others due to 
characteristics Such as sulphur con- 
tent. The increasing awareness of 
the dangers of air pollution has puta 
premium value on western coals 
which have generally less than one 
percent sulphur; eastern coals can 
contain as much as ten percent. 


Total recoverable reserves (see 
Table 8-1) are 6 268 megatonnes 
(150 exajoules) which is about 100 
times Canada’s annual coal produc- 
tion. Of these reserves almost two- 
thirds are located in British Colum- 
bia and Alberta and almost 90 per- 
cent are estimated to be recoverable 
by surface mining methods. 


8.2 Production 


As shown in Appendix Table A8-1, 
annual coal production has_ in- 
creased continuously since 1969. 
Bituminous coal production in- 
creased by over 40 percent from 
1983 to 1984 as five new mines 
came on production in late 1983. Of 
these, four were in British Columbia 
and one in Alberta. In 1985 there 
were 29 mines operating in Canada 
which produced 61 megatonnes of 
coal. Coal production in 1985 is 
summarized by province and class 
in Table 8-2. More than 95 percent 
of 1985 production was extracted 
from mines using surface mining 
methods. Bituminous coals repre- 
sented 56 percent of the total pro- 
duction while subbituminous and 
lignitic coals accounted for 28 and 
16 percent, respectively. All subbi- 
tuminous and lignitic coals plus 
nearly 30 percent of the bituminous 
coals were used for thermal pur- 
poses; this amounted to 37 mega- 
tonnes or 60 percent of production. 


In 1985, Alberta produced 25 mega- 
tonnes of coal or 41 percent of total 
production in Canada. Coal produc- 
tion in British Columbia totalled 
23 megatonnes while Saskatche- 
wan produced 10 megatonnes. Pro- 
duction in the Atlantic provinces 
was 3.4 megatonnes, six percent of 
total Canadian output. 


The expansion in coal production 
can be attributed to a growing 
domestic market for thermal coal 
and increases in demand world- 
wide which led to increases in coal 
exports. The Canadian coal industry 
especially benefited from industrial 
expansion in Japan and Korea, 
which led to substantial exports of 
metallurgical coal, and from escala- 
tion of world oil prices, which led to 
increased exports of thermal coal. 
However, increases in world oil 


prices also had a negative effect on 
coal demand as energy conserva- 
tion measures led to a lower than an- 
ticipated demand for steel which in 
turn reduced the demand for metal- 
lurgical coal. Because plastics and 
ceramics are replacing iron and 
steel in many applications, the 
demand for metallurgical coal may 
not increase as rapidly as once 
thought. The recent drop in oil 
prices dampens growth in demand 
for thermal coals but may not 
reduce coal demand below current 
levels; thermal coal is generally still 
competitive with oil based electricity 
generation under our two price 
scenarios. 


Our projection of future production 
levels is based on the domestic 
demand forecast and on estimated 
exports. Figure 8-1 shows that coal 


Table 8-2 


Coal Production by Province and Class in 1985 


Percentage of 


Province Class Megatonnes' Petajoules Total Production 
Nova Scotia Bituminous 2.8 82.0 5 
New Brunswick Bituminous 0.6 16.4 1 
Saskatchewan Lignite 9.7 148.5 16 
Alberta Bituminous 7.8 229.7 13 
Subbituminous 16.9 333.4 28 
Subtotal 24.7 563.1 41 
British Columbia Bituminous eau 677.1 38 
Canada Bituminous 34.3 1 005.2 56 
Subbituminous 16.9 333.4 28 
Lignite 9.7 148.5 16 
Total 60.9 1 487.1 100 
Canada Thermal 36.5 n.a. 60 
Metallurgical 24.4 n.a. 40 


n.a. not available 


Note: The numbers in this table have been rounded. 


Source: Statistics Canada, cat. no. 45-002. 
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production is expected to remain 
constant until the early 1990s in 
both the high and the low price 
cases after which it increases from 
about 60 million tonnes per year to 
about 100 million tonnes per year in 
2005. There are however major un- 
certainties about export prospects 
and about domestic demand. 


Electricity generation requirements 
in the Atlantic region and in Ontario, 
Saskatchewan and Alberta account 
for 78 percent of primary demand 
(see Chapter 4). In 2005 there is 
only a five percent difference be- 
tween our two cases in domestic 
demand for coal, due to offsetting 
changes in Ontario and Alberta. On- 
tario’s requirements for electricity 
generation are higher in the low oil 
price case; economic growth and 
electricity demand are higher in the 
low oil price case. The reverse is 
true for Alberta, and the changes in 
the two provinces’ demand are 
almost equal. 


Major uncertainties relating to 
domestic demands for coal are 
related to uncertainties about Onta- 
rio Hydro’s expansion plans and to 
environmental concerns and legisla- 
tion of emission standards. As dis- 
cussed in Chapter 4, Ontario’s re- 
quirements for coal for electricity 
generation are assumed to decline 
over the medium term, as new 
nuclear capacity (now under con- 
struction) replaces existing thermal 
generation. However, Ontario Hydro 
has no publicly stated expansion 
plans for the 1995-2005 period 
when, based on our projections, 
additional generation capacity’ will 
be required. We have assumed that 
coal is used to generate the addi- 
tional electricity. Ontario Hydro’s de- 
cision could be affected if growing 
concern over acid rain and _ its 
sources were to lead to adoption of 
Stricter sulphur dioxide emission 


standards. Stricter emission stan- 
dards could be met either by install- 
ing pollution reduction processes in 
coal burning plants or by burning 
low-sulphur coal. Both of these op- 
tions mean that generation cost per 
kilowatt hour will be greater than 
that implied by today’s relatively low 
prices for medium sulphur coal. 
Should Ontario Hydro choose to 
construct additional nuclear facili- 
ties our projections could be high, 
perhaps by as much as 19 mega- 
tonnes in the low price case and 
15 megatonnes in the high price 
case in the year 2005. 


8.3 Exports and Imports 


Before 1970 Canadian coal exports 
were relatively small but this 
changed when increased demand 
for coking coal in Japan led to large 
export contracts with that country 
and the construction of a new coal 
terminal in Vancouver. In 1970 ex- 


ports tripled to four megatonnes 
and continued to grow as export 
markets expanded, reaching 
17 megatonnes in 1983 (see Appen- 
dix Table A8-3). In 1984 exports ex- 
panded further by 50 percent to 
meet new export contracts serviced 
from new mines in Alberta and 
northeastern British Columbia. 
These exports were facilitated by 
the construction of a new railroad in 
northern British Columbia. In 1985 
exports reached 27 megatonnes. 
These exports were 82 percent 
metallurgical coal; Japan was the 
largest customer with 68 percent of 
all exports. Table 8-3 shows a sum- 
mary of exports by province. 


The coal industry world-wide has ex- 
perienced large capacity increases 
in recent years which, combined 
with a stabilization in world demand 
for metallurgical coal, has resulted 
in excess productive capacity, lead- 
ing in turn to intense competition 


Table 8-3 


Coal Exports and Imports in 1985 


Megatonnes 

Exports 

Nova Scotia 0.5 
Alberta 5.4 
British Columbia 21.5 
Canada 27.4 
Imports 

Quebec 0.5 
Ontario 14.4 
Canada 14.9 


Petajoules Percent 

TEES 2 
158.9 20 
629.7 78 
802.1 100 

15.8 3 
421.4 97 
437.2 100 


Note: The numbers in this table have been rounded. 


Source: Statistics Canada, cat. no. 45-002. 
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among coal exporters. This signifi- 
cantly reduced new export oppor- 
tunities as the profitability of Canad- 
ian coal exports, with their high 
transportation costs in western 
Canada and high operating costs In 
eastern Canada, was. severely 
eroded by these events. 


IN projecting future coal exports we 
assume that under both price scena- 
rios metallurgical coal exports will 
remain at current levels until 1990. 
At that time demand may be such 
as to warrant development of new 
mines in Canada. From 1990 to 
2005 we project a two percent 
growth in Canadian metallurgical 
coal exports for both price cases. 
This could be conservative in the 
low price case. 


Thermal coal exports, though only 
18 percent of total exports in 1985, 
are projected to grow by about three 
percent per year in the high price 
case. In the low price case demand 
would respond to higher economic 
growth, but the impact on coal 
demand would tend to be offset by a 
loss of market share to low priced 
oil. Consequently, we have also pro- 
jected three percent annual growth 
for thermal coal exports in the low 
price case. 


Total coal exports show continued 
growth and reach 39 megatonnes 
by 2005. 


Coal imports have been relatively 
stable for the last 20 years, ranging 
generally between 14 and 1/7 mega- 
tonnes per year (Appendix Table 
A&S-1). In 1985 impotts.. were 
15 megatonnes, 9/7 percent of 
which were to Ontario. Thermal 
coal, used by Ontario Hydro, ac- 
counted for 5/7 percent of total im- 
ports. Future coal imports will 
depend largely on Ontario's coal 
demand, previously discussed. 


Over the study period, imports of 
metallurgical coal (which amounted 
to 6.3 megatonnes in 1985) grow 
85 percent in the low price case and 
65 percent in the high price case, to 
12 megatonnes and 11 megatonnes 
respectively, reflecting the demand 
of Ontario's steel industry. 


Total imports of thermal and metal- 
lurgical coal are expected to reach 
27 megatonnes by the year 2005 in 
the low price case and 23 mega- 


tonnes in the high price case. These 
projections are based on a continua- 
tion of the existing situation in which 
western coal is not quite competitive 
in Ontario with imports from the U.S. 
However, producers in western 
Canada have shown a strong inter- 
est in displacing high sulphur im- 
ported coal with low sulphur domes- 
tic coal. Consequently, imports 
could be lower than anticipated if 
the high cost of controlling sulphur 
emissions and reduced transporta- 


Figure 8-1 
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tion cost are such as to improve the 
competitive position of western coal. 


8.4 Supply/Demand Balances 


Figure 8-1 shows the supply and 
demand balances for both the low 
and high price cases. (Thermal and 
metallurgical coal balances are 
provided in Appendix Table A8-3.) 
As shown in this figure, Canada is 
expected to continue to be a net 
coal exporter during the outlook 
period in both price cases. 


In the low price case, as discussed 
in Chapter 3, domestic demand in- 
creases from 48 megatonnes in 
1985 to 89 megatonnes in 2005 
and total production grows from 
61 megatonnes to 101 megatonnes 
for the same period. Net coal ex- 
ports, which were about 13 mega- 
tonnes in 1985, are projected to in- 
crease to about 16 megatonnes by 
1995. However, if our assumption of 
increased imports to Ontario during 
the latter part of the review period is 


is valid, net exports should return to 
current levels by 2005. 


In the high price case domestic 
demand increases from 48 mega- 
tonnes in 1985 to 84 megatonnes in 
2005. Total production over the 
same time frame grows from 61 to 
100 megatonnes. Net coal exports 
are projected to increase from 13 to 
15 megatonnes in 1995 and con- 
tinue to grow to just over 16 mega- 
tonnes in 2005 because of lower im- 
ports than in the low price case. 
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Chapter 9 


Sources and Uses of Primary Energy 


This chapter outlines the sources 
and disposition of energy flows in 
Canada at the present time, and 
draws together the implications of 
the analysis of preceding chapters 
for the evolution of those flows be- 
tween now and 2005. The analysis 
is conducted in terms of primary 
energy, i.e, in terms of the total 
quantities of the various energy 
forms used in the country. 


Figure 9-1 shows the relationships 
among end use energy demand, pri- 
mary energy demand and energy 
production in Canada in 1984. To 
arrive at the amount of primary 
energy used, we add to end use 
demand the amount of fuel and 
losses associated with the produc- 
tion and distribution of energy, 
which include: 


@ fuel needed to produce and 
move oil and natural gas to 
markets; 


e fuel and losses incurred in the 
refining of crude oil to produce 
petroleum products, and the re- 
processing of gas to remove 
natural gas liquids; 


@ utility own use and losses in the 
transmission and distribution of 
electrical power; 


® conversion losses in electricity 
generation when coal, gas, oil 
and uranium are consumed in 
generating plants; approximately 
three units of fuel input are 
needed to produce one unit of 
electricity (specifically, we are 
using a conversion factor of 


10.5 petajoules per terawatt hour 
for electricity generated from 
fossil fuels and 12.1 petajoules 
per terawatt hour for electricity 
generated from uranium’). 


. This is a different conversion factor for 


electricity generated from nuclear 
sources than was used in the September 
1984 Report. At that time it was assumed 
that the amount of primary energy asso- 
ciated with nuclear energy was the 
amount which would have been required 
if fossil fuels had been used, implying a 
conversion factor of 10.5 petajoules per 
terawatt hour. The present treatment re- 
flects the reality that Canada will not 
likely revert to fossil fuels to generate the 
quantities of electricity now being 
generated by CANDU reactors. 
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Since no fuels are used to generate 
hydro electricity, there are two ways 
of calculating the primary energy as- 
sociated with hydro power. 


e We can define its primary energy 
as the energy produced at the 
dam site. Measured in this way 
the primary energy associated 
with the production of hydro elec- 
tricity would be equal to the 
energy content of the electricity 
output, 3.6 petajoules per tera- 


watt hour. For convenience we 
label this the energy output 
method. ! 


@e A second method is frequently 
used, particularly when compari- 
sons are being made of energy 
Use across TCOUNTTICS: © nis 
method (labelled the fossil fuel 
equivalence method) assumes 
that the amount of primary 


energy associated with hydro 
electricity is the amount which 
would be required if fossil fuels 
were used. Using this method a 
conversion factor of 10.5 peta- 
joules per terawatt hour is adopt- 
ed because methods of genera- 
tion using fossil fuels have, on 
average, an efficiency of about 
33 percent. 


Use of the second method implies 
that the amount of primary energy 
attributed to hydro will be much 
larger than the amount of electrical 
energy produced. It is, however, not 
relevant for Canada; we have large 
hydro resources and will not replace 
our hydro-generated electricity with 
electricity generated from fossil 
fuels. We therefore use the energy 
output method in this report. 


However, because the fossil fuel 
equivalence conversion is widely 
used for international comparisons, 
we show our international compari- 
sons in Section 9.3 on both bases. 


The arrow labelled fuel in Figure 9-1 
shows the heat content of fuels 
used in the production and transpor- 
tation of final energy other than 
fossil fuels used in the production of 
electricity. 


About seven-eighths of the electrici- 
ty losses shown in the figure result 
from the use of conventional fuels 
and uranium to generate electricity. 


1. In the September 1984 Report, we also 
converted nuclear-generated electricity 
at a rate of 3.6 petajoules per terawatt 
hour in calculations using the energy 
output method. 
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The remaining one-eighth results 
from transmission losses. 


The distribution across energy 
forms of primary and end use 
energy is quite different, and primary 
energy is larger than end use 
energy. The primary demand for 
coal is much larger than its end use 
demand because primary coal 
demand includes the quantities 
used to generate electricity. Only 
minor amounts of oil and gas are 
used for this purpose. 


Primary energy production in 
Canada will differ from primary 
domestic energy demand to the 
extent that we are net importers or 
exporters of energy. AS shown in 
Table 9-1, in 1985 Canada was a 


net exporter of natural gas, petro- 
leum, coal, natural gas liquids, and 
electricity. 


9.1. Projections of Primary 
Energy Demand and 
Production 


Primary Energy Demand 


Figure 9-2 shows the projected evo- 
lution of the components of primary 
energy demand over our projection 
horizon for the low price case, along 
with historical data. Our low and 
high price case projections are com- 
pared in Figure 9-3. 


The share of hydro-generated elec- 
tricity In primary demand is lower 
than its share of end use demand 


because of its high conversion effi- 
ciency. (The shares of hydro in pri- 
mary demand shown here are less 
than those in the September 1984 
Report. At that time we used the 
fossil fuel equivalence method to 
calculate the primary energy asso- 
ciated with hydro electricity.) 


The growth and pattern of primary 
energy over our projection horizon 
largely reflect the projected evolu- 
tion of end use requirements de- 
scribed in previous chapters. The 
distribution of primary energy is pro- 
jected to shift towards nuclear- 
generated electricity and coal and 
substantially away from oil by 2005. 
The change in the distribution is 
broadly similar for both price cases, 
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but it is more pronounced in the 
high price case. 


Primary Energy Production 


Historical data and our projections 
for the distribution of primary 
energy production are shown in Fig- 
ures 9-4 and 9-5. In the low price 
case the shares of oil and gas pro- 
duction are projected to be substan- 
tially smaller in 2005, and shares for 
other energy forms (except NGL) 
larger, than are the corresponding 
shares for primary energy demand. 
This reflects the projected declines 
in gas and conventional light oil pro- 
duction over the review period. In 
(he High: price case there are only 
small differences between the 
shares of energy demand and pro- 


duction projected to be held by 
each energy source. 


9.2 Net Exports of Energy 


Since the last half of the 1960s, 
Canada has produced energy in 
excess of tS, needs and has 
become a large net exporter of 
energy. In 1985 the value of net 
energy exports from Canada was 
some $10.7 billion. 


Table 9-1 provides historical data 
on net energy exports and summa- 
rizes the prospects for energy bal- 
ances in each price case. The num- 
bers shown for natural gas in 1995 
are qualitatively different from those 
shown for other energy sources in 
that they include only projected ex- 


ports under current licence authori- 
zations. Natural gas exports in the 
mid-1990s could be appreciably 
larger than the amounts shown 
under both price scenarios. For elec- 
tricity the energy balance numbers 
include potential exports beyond 
those currently authorized by the 
Board. Trade in oil, NGL and coal is 
unrestricted. 


Our projections suggest that over 
the next ten years Canada will con- 
tinue to be a net energy exporter. In 
the low price case, Canada be- 
comes a net importer of energy by 
the end of the study period; in the 
high price case the potential exists 
for continuing substantial net ex- 
ports of energy through 2005. 


History and Low Price Case Projection 
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Canada has been a net exporter of 
coal since 1981 after having been a 
net importer for many years. A sub- 
stantial increase in coal exports is 
projected, primarily from western 
Canada. In the low price case, this 
increase is expected to be offset by 
increased imports into Ontario 
during the latter part of the study 
period. 


Exports of electricity have increased 
substantially in recent years. About 
three-quarters of export sales are in- 
terruptible energy. There is growing 
interest among some utilities in 
Canada and the US. for additional 


firm power exports to meet a small 
portion of United States additional 
capacity requirements in the 1990s. 
Our projections include estimates 
of such potential firm exports, which 
would bring firm sales to almost half 
of the projected total electricity ex- 
ports in 2005. We estimate that total 
exports of electricity will increase in 
both price cases until the late 
1990s. After that, exports will de- 
crease slightly as Canadian needs 
increase and surpluses shrink. 


Natural gas exports are projected to 
rise rapidly in the remaining years of 
this decade to about 80 percent of 


currently authorized levels by 1990, 
about 45 percent above 1985 
levels. By the end of the review 
period domestic requirements 
exceed domestic supply in both 
price cases. This gap could be 
closed either by imports of gas or by 
Changes in relative prices which 
would constrain domestic demand, 
induce substitution of other energy 
sources for natural gas and induce 
more domestic supply of gas. 


NGL have for some time been pro- 
duced in excess of Canadian re- 
quirements. For liquids other than 
pentanes plus this is likely to con- 
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tinue over the next 10 years. Quanti- 
ties available for export are project- 
ed to decline as Canadian demand 
rises relative to supply. In the later 
years of the review period, we pro- 
ject requirements above the expect- 
ed supply in the low price case, but 
a balance between domestic supply 
and requirements in the high price 
case. In the low price case, the gap 
will probably be closed by the use 
of substitutes. 


Net exports of petroleum (crude oil 
and oil products) are likely to de- 


cline as domestic demand outpaces 
productive capacity. In the low price 
case, substantial requirements for 
imports of both crude oil and petro- 
leum products are projected in the 
latter half of the review period. In the 
high price case we estimate that net 
exports of both total crude oil and 
products will be possible through to 
2005, but at substantially lower 
levels than in 1985. Exports of 
heavy crude oil are larger than the 
imports of light crude oil in the high 
price case. 


9.3. International Perspectives 


Table 9-2 compares energy use, 
including petrochemical feedstocks, 
and production in Canada in 1984 
with that in other Organization for 
Economic Co-operation and Devel- 
opment (OECD) member countries. 
In this table, we have used OECD 
data which converts nuclear elec- 
tricity to primary energy at 10.5 
petajoules per terawatt hour. For 
hydro electricity both the energy 
output and fossil fuel equivalence 
methods (discussed above) are 
shown for comparison. 


Net Energy Exports (Imports) 


1965 


Coal ( 422) 
Electricity [a] ~ 
Natural Gas 430 
NGL 

Petroleum [b] 

Total (525) 


-- Too small to be expressed. 


(567) 


Table 9-1 
Energy Balances 


(Petajoules) 


Low Price Case 


Excess Supply (Demand) [c] 


High Price Case 


1975 1985 1995 2005 1995 2005 
(146) 365 382 281 416 399 

11 147 188 180 227 198 
1040 990 526[d}] (1551)  526[d] (310) 
147 163 153 (105) 71 8 
(111) 623 (945) (2132) 156 185 
941 2288 B04 (1s32%)e1 306 480 


Sources: Coal: Appendix Table A8-3 
Electricity: Appendix Table A4-8 
Natural Gas: Appendix Table A5-8 
NGL: Appendix Tables A7-10 to 12 
Petroleum: Appendix Table A6-17 


Note: The numbers in this table have been rounded. 


[a] Hydro and nuclear electricity converted to PJ using 3.6 PJ per TW.h. Electricity excludes 
exchanges involving no net imports or exports. 

[b] Petroleum includes crude oil and refined petroleum products, but excludes exchanges 
involving no net imports or exports. 

[c] Excess supply is indicative of potential exports. Excess demand is indicative of a requirement 
which may be met by one or a combination of: importing, substituting other energy sources, 
and/or developing larger domestic supplies. For the latter two forms of adjustment to occur, 
relative prices would have to change to provide the necessary incentives to alter 
consumption and production. 

[d] Includes only projected exports under existing licences. 
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TABLE 9 - 2 


Comparison of Energy Use and Production 
in OECD Countries in 1984 


Primary Demand 


mettre merce nen en nnn ene nnn nn nnnnn nnn ann nn nne wenn wanes ennnennnn~ Average Annual Change 


Fossil Fuel in Primary Energy 
Gross Energy Output [a] Equivalence [b] Demand [c] 
Domestic Primary — wenn tnennn neem ence ene nneene nen ennnnnnennnnn nnn nnnennennene-- Per Unit of GDP [d] 
Population Product Demand [a] Production [a] Per Capita Per GDP Per Capita Per GDP 1973 - 1984 

(Millions) ($C, Billions) (PJ) (PJ) (GJ) (MJ) (GJ) (MJ) Percent 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Australia Us 225 3057 4632 197 14 202 14 -0.2 
Austria 7.6 83 952 307 125 11 148 13 -1.3 
Belgium 9.9 98 1730 458 175 18 176 18 -2.6 
CANADA Pe \fk 433 7730 9445 307 18 372 22 -0.6 
Denmark 5:1 71 720 WT 141 10 141 10 -2.8 
Finland 4.9 66 989 411 202 15 218 16 n.a. 
France 54.9 634 7617 2899 139 12 146 13 n.a. 
Germany 61.2 794 10924 5284 178 14 180 14 -1.8 
Greece 9.9 43 716 269 72 liz 74 We 1.0 
Iceland 0.2 3 39 14 193 12 308 18 n.a. 
Ireland CHS 23 355 155 102 16 103 16 -2.0 
Italy ov Ae) 451 5415 883 95 12 100 13 -1.6 
Japan 120.0 1625 15274 2190 127 9 132 10 -2.8 
Luxembourg 0.4 4 130 3 324 30 331 30 -5.1 
Netherlands 14.4 159 2555 2677 Wee 16 177 16 -1.9 
New Zealand 3.3 30 409 298 124 14 161 18 1.4 
Norway 4.1 71 822 2919 200 12 270 16 -1.1 
Portugal 10.1 25 474 76 47 19 53 21 1.8 
Spain 38.4 208 2870 1010 75 14 80 15 0.5 
Sweden 8.3 123 1667 934 201 14 248 ile -1.3 
Switzerland 6.5 118 880 313 135 7 163 9 0.2 
Turkey 48.8 64 1509 830 31 23 32 25 -1.2 
U.K. 56.5 548 7996 8516 142 15 142 AS -2.3 
UESE 236.7 4706 73449 66231 310 16 318 16 -2.1 

Total 802.4 10605 148279 110880 n.a. n.a. n.a. n.a. -1.9 [e] 

Canada 
- percentage 

of total 3.1% 4.1% 5.2% 8.5% n.a. n.a. n.a. n.a. n.a. 
- rank 9 th 7th 5 th 2nd 3rd 4th 1st 3rd 15 th 


Sources: Columns (1) to (8): OECD, Energy Balances of OECD Countries 1983/1984; Paris, 1986. 
OECD Observer No. 139; Paris, March 1986, pages 16 to 19. 
Column (9): International Energy Agency, Energy Policies and Programmes of IEA 
Countries, 1985 Review; Paris, 1986, page 136. 


n.a. not available 
Note: The numbers in this table have been rounded. 


[a] Hydro electricity converted to PJ using 3.6 PJ per TW.h, and 

nuclear electricity converted to PJ using 10.5 PJ per TW.h. 
[b] Hydro and nuclear electricity converted to PJ using 10.5 PJ per TW.h. 
[c] Primary energy demand measured in metric tonnes of oil equivalent. 
[d) GDP measured in billions of 1980 U.S. dollars. 
[e] Excludes Finland, France, and Iceland. 
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In 1984, Canada was Qth largest in 
population, 7th in gross domestic 
product, 5th in primary demand for 
energy, and second in energy 
production. 


On a per capita basis Canada was 
the third largest energy consumer of 
any OECD country in 1984, and was 
fourth largest on a per unit of gross 
domestic product basis. 


As shown in Table 9-2, with hydro 
electricity measured using the fossil 
fuel equivalence method, Canadian 
energy use per capita and per dollar 
of output would be about one-fifth 
higher than if measured using the 
energy output method, and Canad- 
ian energy consumption would be 


perceived to be substantially higher 
than that of the United States, in- 
stead of about the same. 


Canadian consumption of energy is 
high for a number of reasons, includ- 
ing our cold climate; low population 
density; the large distances over 
which people and goods must be 
transported; the concentration of 
manufacturing of energy intensive 
products such as aluminium, wood 
pulp, newsprint and petroleum pro- 
ducts; and the extent of mining of 
minerals. Generally, this concentra- 
tion of energy intensive industries 
reflects our favourable energy 
resource endowment and relatively 
low prices for electricity, natural gas 
and several other energy resources. 


Only five OECD countries produced 
more primary energy than they used 
in 1984. These were (with produc- 
tion in excess of demand in PJ in 
parentheses): Norway (2097), 
Canada (1715), Australia (1575), 
United Kingdom (520), and the Ne- 
therlands (122). In 1984, Canada 
produced about 22 percent more 
energy than it consumed. 


The final column of Table 9-2 com- 
pares changes in energy efficiency 
from 1973 to 1984, in terms of aver- 
age annual changes in primary 
energy demand per unit of gross 
domestic product. Although Cana- 
da’s energy efficiency improved 
over this period, Canada’s improve- 
ment was 15th out of the 21 coun- 
tries compared. 
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At the time the September 1984 
Report was prepared, world energy 
markets were characterized by sub- 
stantial excess.supply of all energy 
commodities. The world price of oil 
had been declining in real terms 
since 1981 and there were the begin- 
nings of a spot market for natural 
gas inthe U.S. 


Since then, the excess supply has 
continued and there have been 
major developments in oil and gas 
markets which have made the anal- 
ysis for this report even more diffi- 
cult than was the case in 1984. In oil 
markets the real price of oil contin- 


ued its gradual decline through1985 
-and dropped precipitously in early 


1986. The factors underlying this ex- 


perience may reflect longer term 
supply and demand conditions. As a 


consequence, the world oil price 
projections on which this report is 
based are much lower than those 


used in 1984. 


There have been major moves in 


| 


| 


both Canada and the U.S. to reduce 
the regulation of natural gas. At the 
time this report was prepared the 


_ process of deregulation was still un- 


derway in both countries and it re- 


mained unclear as to how competi- 


tive markets would function. In par- 


| ticular, it was not yet clear how natu- 


ral gas prices to different end users 


' would be determined. 


_ As aresult it proved particularly diffi- 
' cult to determine appropriate paths 


for natural gas prices. The frame- 
work we have used relates the price 


' of natural gas to that of heavy fuel 


oil. There is, however, a reasonable 
probability that natural gas prices 
will be higher than those on which 
we have based the analysis of this 
report. Thus natural gas supply and 
requirements could differ from our 
projections depending on how gas 


_ marketing evolves. 


Even though there is uncertainty as- 
sociated with our assumptions, our 
results Suggest a number of plausi- 
ble conclusions about energy 
demand, markets for particular 
energy sources and the overall 
energy future for Canada. 


Demand 


Fundamentally our demand analysis 
is based on the judgement that the 
heightened “energy consciousness” 
of consumers, which resulted from 
the supply disruptions and price 
shocks of recent years, will continue, 
notwithstanding the prospect of 
lower prices. It also reflects the view 
that, to a very large extent, the fac- 
tors which generated the substantial 
declines of energy intensity in 
recent years are irreversible. These 
declines resulted to a great extent 
from the development of new 
technology which is now embodied 
in buildings, machinery and other 
equipment so that, for some years to 
come, energy use can only decline 
relative to production as older dura- 
ble goods are replaced with new, 
more energy efficient, equipment. 
There are, no doubt, limits to the de- 
cline in energy intensity but, in our 
view, we are some distance from 
them. Lower energy prices may 
slow the growth of energy conserva- 
tion but there are good reasons to 
believe that there will not be a rever- 
sal of overall energy intensity. 


Given the two energy price and 
economic growth projections used 
in this report, the rate of growth in 
total Canadian end use energy 
demand varies between 1.5 and 
1.9 percent per year between 1984 
and 2005. Our assessment is that 
energy demand will grow less rapid- 
ly than the overall growth rate of the 
economy and that gains in energy 
conservation will continue to be 
made even if world oil prices follow 
a course similar to that of our low 
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price case. Indeed, it is possible 
that energy use could grow at rates 
even lower than these, if, for exam- 
ple, economic activity shifts further 
in the direction of the service 
producing industries which tend to 
be less energy intensive than those 
producing goods, or if economic ac- 
tivity turns out to be lower than 
projected. 


Our demand projections suggest 
that there will continue to be a shift 
off oil, even in the low price case, 
and that this fuel will be increasingly 
confined to its captive market, trans- 
portation. By 2005 the share of oil in 
overall energy use drops to 33 per- 
cent of end use demand from 
41 percent in 1984. Concomitantly, 
the shares of natural gas and elec- 
tricity are projected to rise. 


Our analysis suggests that, though 
conservation gains will continue to 
be made, alternative energy forms 
are unlikely to comprise a greater 
share of the energy market in 2005 
than they do now. This follows 
directly from the current relatively 
low price levels of conventional 
energy and from the low projected 
rates of price increase on which our 
analysis is based. 


Supply 

Our projections for supply of light 
crude oil and natural gas in this 
report are lower over the study 
period than those of the September 
1984 Report. Supply of heavy crude 
oil, however, is higher (in the high 
price case) because of a more op- 
timistic outlook for the development 
of bitumen production from in situ 
projects. 


For light crude oil and equivalent, 
we project a decline in productive 
capacity to 40 percent of the 1985 
level by 2005 in the low price case, 
and to 63 percent in the high price 
case. 
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For natural gas, productive capacity 
in western Canada is likely to 
depend increasingly on reserves in 
smaller pools. In both price cases 
natural gas productive capacity is 
projected to decline substantially 
over the review period. In neither 
scenario do we include natural gas 
from the frontier regions. 


It is probable that we have already 
extracted the cheapest oil and gas 
from the conventional producing 
areas. New reserves of oil and natu- 
ral gas are becoming increasingly 
costly and difficult to find. 


The fact that reserves of oil and gas 
from conventional producing areas 
are being depleted implies that, to 
sustain supply, Canada will have to 
develop production from frontier re- 
gions, which is expensive to find, de- 
velop and transport; production of 
synthetic oil from mineable oil 
sands deposits, which is expensive; 
and bitumen from in situ projects 
which, without upgrading, is not 
compatible with current refinery 
configurations in Canada. 


Given our price projections there 
are relatively few major projects 
and only limited frontier supplies ex- 
pected to be developed over our 
Study period. In the high price case, 
new sources of light crude oil 
beyond our traditional supply are 
likely to be confined to production 
from Hibernia and the Beaufort Sea 
and limited upgrading of heavy 
crude oil and bitumen. No new 
major projects are included in the 
low oil price scenario beyond the 
one heavy crude oil upgrader now 
under COs UUs Tio in 
Saskatchewan. 


It is difficult to assess the extent to 
which bitumen or heavy crude oil 
will be upgraded to synthetic light 
crude. The oil sands resource is 
Known and recoverable quantities 


are very large. The issue is whether 
expected price/cost relationships 
are such as to make the production 
of light crude economically viable. 
Oil sands mining plants (such as 
Syncrude and Suncor) are large 
scale operations subject to substan- 
tial economic risk. Our estimates of 
construction and operating costs 
suggest that, in our high price case, 
new plants are in the range of being 
economically viable; however, there 
is very litthe margin for error in either 
the cost estimates or revenue ex- 
pectations. Because these plants re- 
quire very large up-front investment 
and considerable lead time, and be- 
cause there is much uncertainty 
about both ultimate costs and oll 
prices, we do not assume that major 
new capacity will be constructed. 
However, cost reduction, improved 
technology and a sustained period 
of attractive oll prices could stimu- 
late investor confidence and lead to 
the construction of new or expanded 
oil sands plants during the next 
twenty years. 


The prospects for upgrading of bitu- 
men produced by in situ methods 
are more favorable and, in the high 
price case, we have allowed for the 
construction of two upgraders in ad- 
dition to the one now under con- 
struction in Saskatchewan. As in the 
case of oil sands mining plants, 
changing perceptions of risk and im- 
proved price/cost relationships 
could result in more upgrading 
Capacity being constructed over the 
study period than we have allowed 
for. 


Our natural gas price and supply 
projections for Canada may well 
prove to be low. Should gas prices 
rise relative to oil prices or follow 
what we have termed a price dif- 
ferentiation scenario, rather than 
track heavy fuel oil prices as we 
have assumed, there could well be 


a faster rate of development of the 
gas potential of Western Canadian 
and frontier sources. Moreover, in 
these circumstances domestic 
demand would be lower and the 
potential for natural gas exports 
greater than projected. 


For coal and electricity, the pros- 
pects are more favorable. Canada is 
endowed with abundant resources 
of coal, hydro, and uranium. The real 
cost of electricity from new plants 
may increase gradually over the 
study period but there is little pros- 
pect of supply problems or major 
price increases. 


Energy price and cost relationships 
are critical to the results of our 
Supply analysis and we_ have 
stressed the uncertainties associat- 
ed with world oil price prospects. 


There are also uncertainties about 
the prospects for costs of develop- 
ment and production. Technological 
progress will be made which should 
reduce supply costs over time. It 
may also be true that our cost esti- 
mates, based as they are largely on 
the experience of a period of severe 
inflation, have overestimated the 
potential costs of future energy 
supply, thereby leading us to under- 
estimate its availability. 


Energy Balances and Implications 


In both price cases it is probable 
that Canada will become increas- 
ingly dependent on imports of light 
crude oil as time goes on. This 
dependency could be reduced sub- 


stantially in the high price case if 


more heavy oil upgraders were to 


be constructed than we have allow- — 
ed for. In the low price case import- | 
ed crude oil would be needed in | 


Ontario. 


Canada currently is a net exporter of » 


petroleum products. This is likely to 
reverse in the 1990s in the low price 
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case in which substantial imports of 
petroleum products appear to be re- 
quired by 2005. However, in the 
high price case, Canada continues 
to be a net exporter of petroleum 
products (albeit in progressively de- 
creasing quantities) throughout the 
review period. 


An excess supply of heavy crude oil 
is likely to continue in both scena- 
rios. The excess supply decreases 
in the low price case but increases 
substantially in the high price case. 


A question often arises about Cana- 
da’s longer term self-sufficiency in 
oil. Self-sufficiency in oil does not 
necessarily imply equality between 
domestic production and use for 
each category of crude oil and oil 
products. In the low price case the 
potential exports of heavy crude oil 
are less than required imports of 
light crude oil and petroleum pro- 
ducts. In the high price case, poten- 
tial exports of heavy crude oil and 
petroleum products are larger than 
estimated imports of light crude oil. 
The role of international trade in bal- 
ancing supply and demand for light 
and heavy oil would be reduced if 
there were more domestic upgrad- 
ing than we have allowed for. 


For natural gas, we project that, in 
both price cases, supplies from the 
conventional areas will meet 
demand, including exports under ex- 
isting authorizations, until 2000 or 
beyond. Our projections, being 
based on natural gas prices as- 
sumed to be the same for all cus- 
tomer classes, may well understate 
future prices, surpluses and poten- 
tial exports. The projected cross- 
overs are an indication that some 
adjustment will be required to bal- 
ance supply and demand, perhaps 
including an increase in the price of 
natural gas relative to oil. 


The balances for ethane, propane 
and butanes broadly follow those for 


natural gas. For pentanes_ plus 
excess demand, largely attributable 
to the requirement for diluent, could 
occur as early as 1989 in the high 
price case. The demand for diluent 
which cannot be met by domestic 
pentanes plus may be met by im- 
ports or by substituting light crude 
oil or refined naphthas. 


Canada is likely to continue to be a 
net exporter of coal in both oil price 
cases because of the projected net 
exports of metallurgical coal. The 
extent of our exports will depend on 
our production and transportation 
costs relative to those of other 
countries. 


Im bothmpnce cases electricity ex- 
ports grow into the 1990s and then 
decrease slightly from these higher 
levels toward the end of the review 
period. 


A major question is the extent to 
which electricity generation and 
transmission capacity will be devel- 
oped more rapidly than required for 
domestic use, in response to U.S. 
demand for power from Canada. 
We have included in our projections 
potential exports of this kind from 
British Columbia, Manitoba and 
Quebec, though plans and negotia- 
tions are in all cases still underway. 
The other key issue, with implica- 
tions for primary energy demand, is 
whether future electricity generating 
capacity will be based on hydro, 
nuclear or coal plants, especially in 
Ontario. Increased use of coal 
would have important implications 
for coal imports, Canadian produc- 
tion, or both. 


Overall, our analysis suggests that, 
electricity and coal excepted, the 
energy choices for Canada over the 
study period and beyond are to de- 
velop hydrocarbons from the frontier 
areas, to import them or to develop 
domestic substitutes from uncon- 
ventional sources. It is likely that all 


three options will increasingly be re- 
quired to compensate for the deple- 
tion of the resources of Western 
Canada and provide a measure of 
energy security. 


The existence of frontier and uncon- 
ventional resources is not in ques- 
tion: the issue is “whether these 
resources can be viably developed 
given prospects for future price/cost 
relationships. If our price paths were 
to prevail, given the present state of 
technology, and assuming that our 
supply cost estimates are generally 
valid, it is not certain that these 
resources would be developed on a 
large scale. 


Energy security can also result from 
conservation. Our demand analysis 
shows that, given time and the ap- 
propriate pricing signals, there is 
scope for continuing substitution 
among energy forms. This observa- 
tion leads to another: we have start- 
ed with price projections for indi- 
vidual energy sources and devel- 
oped the implications of these and 
other assumptions for the supply 
and demand of individual energy 
commodities. But individual energy 
markets do not operate in isolation; 
there are complex and continuing in- 
teractions among them which col- 
lectively operate to equate supply 
and demand for energy as a whole. 


The real issue is not whether energy 
markets will adjust; given time it is 
likely that they will. The issue for 
energy security is whether or not the 
adjustment process will be timely 
and effective, to avoid temporary 
scarcities of particular energy forms 
on which consumers depend. Sever- 
al factors could interfere with the ad- 
justment process. For example, it is 
not certain that over the next twenty 
years the pricing system will 
necessarily deliver appropriate sig- 
nals to producers and consumers; 
and there could be disruptions in 
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world markets so severe that price 
changes alone may not be able to 
equilibrate demand and supply in 
the short term. 


Our study was not intended to 
assess either the nature or the ade- 
quacy of adjustment processes in 
energy markets. Rather it was de- 


signed to elucidate where pressure 
points might occur. 


We have noted that demand pres- 
sure can be alleviated by a number 
of means; it does not necessarily 
follow that an increase in domestic 
supply of the commodity in question 
is either required or desirable. Sub- 


stitution of one energy source for 
another and energy conservation 
can and will occur in the future as 
they have in the past. To determine 
the desirability of self-sufficiency in 
any energy form would require an 
assessment of ‘the net) costs; or 
benefits of Such a goal, a task which 
was beyond the scope of this study. 
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“A&S" 


“(the) Board” 
or “NEB” 


“CANMET” 


“COGLA” 


“CPA” 

TEP ASO: 

FERC” 

"GSC: 

“IPL” or “Interprovincial” 
FLOOP™ 

“NGPA” 

“Northwest” 


‘OECD? 


POreEG" 


“Pan-Alberta” 
“PGE 
“PG &E” 


“September 1984 Report” 


“SoCal” 

“TCPL” or “TransCanada” 
“TransMountain” 

aS 

“WTCL” or “Westcoast” 
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Appendix 1 
Table A1-1 


Abbreviations of Names, Terms and Units 


Names 


The National Energy Board Act 
Alberta Natural Gas Company Limited 


Alberta and Southern Gas Company 
Limited 


(the) National Energy Board 


Canadian Centre for Mineral and Energy 
Technology 


Canadian Oil and Gas Lands 
Administration 


Canadian Petroleum Association 

El Paso Natural Gas Company 

Federal Energy Regulatory Commission 
Geological Survey of Canada 
Interprovincial Pipe Line Limited 
Louisiana Offshore Oil Port 

Natural Gas Policy Act (U.S.) 

Northwest Pipeline Corporation 


Organization for Economic Cooperation 
and Development 


Organization of Petroleum Exporting 
Countries 


Pan-Alberta Gas Limited 
Pacific Gas Transmission Company 
Pacific Gas and Electric 


Canadian Energy Supply and Demand 
1983-2005 Technical Report and Summary 
Report, National Energy Board, September, 
1984 


Southern California Gas Company 
TransCanada PipeLines Limited 
TransMountain Pipe Line Company Limited 
United States 


Westcoast Transmission Company Limited 


Table A1-1 (Continued) 


Abbreviations of Names, Terms and Units 


BER 
CPE 
EOR 
GDP 
GNE 
GNP 
LPG 
NGL 
NGV 
RDP 


Prefix 
kilo- 


mega- 


giga- 
tera- 
peta- 
exa- 


Btu 
Bcf 
Tef 
So 
SUS 


Tee St Ca 


Multiple Symbol 
109 
108 
109 
1012 


1018 


An! BO) SQ ze es 


British thermal unit 
Billion cubic feet 
Trillion Cubic feet 
Canadian dollars 
United States dollars 
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Terms 


Beyond Economic Reach 


Centrally Planned Economies 


Enhanced Oil Recovery 


Gross Domestic Product 


Gross National Expenditure 


Gross National Product 


Liquefied Petroleum Gases 


Natural Gas Liquids 


Natural Gas for Vehicles 


Real Domestic Product 


Units 


GJ 
TJ 

PJ 
EJ 
kW 
kW.h 
MW 


MW.h 
GW 
GW.h 
TW 
TW.h 


gigajoule 
terajoule 
petajoule 
exajoule 
kilowatt 
kilowatt hour 
megawatt 


megawatt hour 
gigawatt 
gigawatt hour 
terawatt 
terawatt hour 


ad Pl 8 i le 


109% Joules 
1012) 
1019) 
10185 
105Watts 
103W.h 
103kW 


103kW.h 
10°kWw 
10°kW.h 
109kW 
109kW.h 


Table A1-2 
Conversion Factors 


Conversion Factors 


Metric 
1 cubic metre of oil 
(15°C and 922 kg/m3) 


(15°C and 855 kg/m3) 
(15°C and 739 kg/m3) 


1 cubic metre of natural gas 
(101.325 kilopascals and 15°C) 


1 cubic metre of ethane 
(equilibrium pressure and 15°C) 


1 cubic metre of propane 
(equilibrium pressure and 15°C) 


1 cubic metre of butanes 
(equilibrium pressure and 15°C) 


1 tonne 
1 kilojoule 


1 gigajoule (GJ) 


1 petajoule (PJ) 
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Imperial Equivalent Units 


= 6.292 26 barrels (60°F and 22°API) 

= 6.292 58 barrels (60°F and 34°API) 

= 6.294 03 barrels (equilibrium pressure, 
60°F and 60°API) 


= 35.301 01 cubic feet 
(14.73 psia and 60°F) 


= 6.330 barrels of ethane (equilibrium 
pressure and 60°F) 
= 9.930 thousand cubic feet of ethane gas 


(14.73 psia and 60°F) 


= 6.300 O barrels of propane 
(equilibrium pressure and 60°F) 


= 6.296 8 barrels of butanes (equilibrium 
pressure and 60°F) 


nieces ad LONS 

= 0.948 213 3 British thermal units (Btu) 

= approximately 0.95 million Btu, or 
0.95 thousand cubic feet of natural gas at 
1000 Btu/cf 

= approximately 0.95 billion cubic feet of 


natural gas, or 165 OOO barrels of oil, 
or 0.28 terawatt hours of electricity 


Table A1-2 (Continued) 
Conversion Factors 


ee ee ee 


Gross Energy Content Factors 


Natural Gas Petroleum Products 
B.C. - domestic 39.10 MJ/m? Aviation Gasoline 33.52 Gi/m? 
Huntingdon 39.10 MJ/m3 Motor Gasoline 34.66GJ/m3 
- Kingsgate 37.65 MJ/m3 Petrochemical 
Grassy Point 38.20 MJ/m* Feedstocks 35.17 Gd/m3 
ie cd aan Narr die Naphtha Specialties 35.17 Guim: 
UGaidston 37.65 Keane Aviation Turbo 35.93 GJ/m 
S 
eee 36.06 MJ/m3 Kerosene 37.68 Soe 
Diesel 38.68 GJ/m 
East of Alberta 31.05 MJ/m3 Light Fuel Oil 38.68 GJ/m3 
' lee 3 Lubes and Greases 39.16 GJ/m3 
thane (liquid) 18.36 GJ/m Heavy Fuel Oil 41.73 Gd/m3 
Propane (liquid) 25.53 GJ/m3 Still Gas 41.73 G/ms 
ae 3 Asphalt 44.46 GJ/m? 
Butanes (liquid) 28.62 GJ/m Petroleum Coke 42.38 GJ/m3 
erdeont Other Products 39.82 Gd/m? | 
Light and Medium 38.51 GJ/m3 Electricity 
Heavy 40.90 Gime Secondary 3.6 MJ/kW.h 
Pentanes Plus 35.17 GJ/m Primary Hydro 3.6 MJ/kW.h 
Coal Nuclear 12.1 MJ/kW.hA 
Bituminous 29.30 GJ/tonne 
Subbituminous 19.76 GJ/tonne 
Lignite 15.35 GJ/tonne 
Average domestic 
use 24.00 GJ/tonne 
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Table A1-3 
Definitions 


senses 


Associated Gas 
Base Load Capacity 


Basic Oxygen Furnace 


Beyond Economic Reach Reserves 
Biomass 
Bitumen 


Blowdown 


Capacity Available (Electricity) 
Capacity (Electricity) 

Carbon Dioxide (C09) Flooding 
Chemical Flooding 
Chemi-Thermo-Mechanical Pulping 


Coal Gasification 
Coal Liquefaction 


Co-generation 


Condensate 


Continuous Casting 
Conventional Areas 


Conventional Producing Areas 


Crude Bitumen 


Definitions 


Natural gas, commonly known as gas cap gas, which overlies and is in 
contact with crude oil in the reservoir. 


Electricity generating equipment which operates to supply the load over 
most hours of the year. 


A process used in steel making. In this process molten raw iron, with 
added lime, is subjected to jets of pure oxygen. The oxygen burns out the 
carbon to produce steel. 


Established reserves, which because of size, location or composition are 
not considered economically viable at the present time. 


Organic material such as wood, crop waste, municipal solid waste and 
mill waste, processed for energy production. 


See ‘Crude Bitumen’ 


The production of gas, either from the gas cap of an oil reservoir, normally 
after depletion of the oil, or from a cycled gas pool upon cessation of the 
cycling operation. 


The sum of the Installed Capacity in a system plus firm purchases. 


The maximum amount of power which a machine, apparatus or appliance 
can generate, utilize or transfer, expressed in kilowatts or some multiple 
thereof. 


An enhanced recovery process in which carbon dioxide is injected into an 
oil reservoir to increase recovery. 


An enhanced recovery process in which water, with added chemicals, Is in- 
jected into an oil reservoir to increase recovery. 


Same as TMP but with chemicals being added to the chips to further refine 
the pulp by removing the lignin. 


The production of a synthetic natural gas from coal. 
The production of a synthetic crude oil or related liquid fuel from coal. 


A facility which produces steam heat as well as electricity with a resultant 
overall improvement in energy conversion efficiency. 


As used in this report, synonymous with pentanes plus. 


A process that directly casts molten steel in a primary mill into smaller and 
thinner sections without the need for reheating steel ingots. 


Generally, the Western Provinces, Southwestern Ontario, and the southern 
part of the Yukon and Northwest Territories. 


Same as ‘Conventional Areas’ 


Very heavy crude oil or tar consisting of a naturally occurring viscous mix- 
ture, mainly of hydrocarbons heavier than pentane, that may contain sul- 
phur compounds and other minerals, and that in its natural viscous state is 
not recoverable at a commercial rate through a well. 
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Table A1-3 (Continued) 
Definitions 


Crude Oil and 


Equivalent Hydro-carbons 


Deferred Reserves 


Electric Arc Technology 


Electricity Production 


End Use Demand for Energy 
(or Secondary Energy Demand) 


Energy Intensity 


Enhanced Oil Recovery 
(or Enhanced Recovery) 


Established Reserves 


Experimental Crude Oil 
Export of Electricity 


Feedstock 


Firm Power 
Flat Life 


Frontier Areas 


Sometimes referred to as ‘Crude Oil and Equivalent’. Includes light and 
heavy crude oil, pentanes plus, bitumen’and synthetic crude oil. 


Established natural gas reserves which are not currently available to a 
market for a specific reason, usually their involvement in efficient recovery 
or oltorEPG: 


Use of electrical arcs in a furnace to efficiently produce very high tempera- 
tures for applications such as metal melting and coating and industrial 
drying. 


The process of generating electric energy. In this report it includes the 
amount of such energy, expressed in kilowatt hours or multiples of kilowatt 
hours, that individual generating units or groups of generating units can 
reasonably be expected to produce in a year. The determination of electric 
energy production takes into account various factors such as the type of 
service for which generating units were designed (e.g., peaking or base 
load) the availability of fuels, the cost of fuels, river water levels, and envi- 
ronmental constraints. 


Energy used by final consumers for residential, commercial, industrial and 
transportation purposes, and hydrocarbons used for such non-energy pur- 
poses as petrochemical feedstock. 


In the industrial and commercial sectors and in transportation other than 
automobiles energy intensity is defined as the amount of energy per unit of 
production. In the residential sector it is energy use per household and for 
automobiles it is energy use per car. A measure of the efficiency with 
which energy is used in the economy as a whole is total end use energy 
per unit of GNP. 


See ‘Recovery - Enhanced’ 


Those (oil and gas) reserves recoverable under current technology and 
present and anticipated economic conditions, specifically proved by drill- 
ing, testing or production, plus that judgment portion of contiguous reco- 
verable reserves that is interpreted to exist, from geological, geophysical 
or similar information, with reasonable certainty. 


Crude oil produced from pilot projects designed to investigate new recov- 
ery techniques. 


Transfer of power or energy from a utility system in Canada to another in 
the United States. Such export requires NEB approval. 


Raw material supplied to a refinery or petrochemical plant. 


Electric power intended to be available at all times during the period cov- 
ered by an agreement. 


That period of the producing life of a resource during which production is 
maintained at a constant rate. 


Generally, the northern and offshore areas of Canada. 
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Table A1-3 (Continued) 
Definitions 


Fuel Efficiency (Burner Tip Efficiency) The ratio of the useful output energy which results when a fuel is burned, to 


Gas Cycling Scheme 


Heavy Crude Oil 


Heavy Fuel Oil 


High (Oil) Price Case 
Hog Fuel 


Hybrid System 


Hydroelectric Generation 


Infill Drilling 


Initial Established Reserves 


In Situ Recovery 
Interruptible Power 


Light Crude Oil 


Light Fuel Oil 


Liquefied Petroleum Gases (LPG) 


Load Factor 


- Low (Oil) Price Case 


| 
| 
j 
| 
| 
| 


Marketable Natural Gas 


_ Middle Distillates 


the theoretical input energy content of the fuel. Fuel efficiency for a heating 
fuel is less than 100 percent to the extent that heated air is used in com- 
bustion and to the extent that exhaust venting is necessary. In other appli- 
cations fuel efficiencies are less than 100 percent partly because of waste 
heat generation. 


A scheme in which part or all of the produced natural gas is reinjected into 
the reservoir after removal of natural gas liquids. 


A term applied to crude oil having a high density. Appendix A6-3 shows 
production from the crude streams which are included in the NEB’s heavy 
crude category. 


In this report the term heavy fuel oil is used to include bunker fuel oils (No. 
5 and No. 6 fuel oils) and industrial fuel oil (No. 4 fuel oil). 


See Chapter 2, Table 2-2 and Figure 2-1. 


Fuel consisting of bark, shavings, sawdust, low grade lumber and lumber 
rejects from the operation of pulp mills, Sawmills and plywood mills. 


A dual fuel heating system using two alternative sources of energy. The 
most common systems use oil and electricity. 


An electric generator driven by a hydraulic turbine. 


The process of drilling additional wells within the defined pool outline of a 
natural gas or oil pool. 


Established reserves prior to the deduction of any production. 


The process of recovering crude bitumen from oil sands other than by sur- 
face mining. 


Electric power and/or energy made available under an agreement that per- 
mits curtailment or cessation of availability at the option of the supplier. 


A term applied to crude oil having a low density. Appendix A6-14 shows 
production from the crude streams which are included in the NEB’s light 
crude category. 


In this report the term light fuel refers to furnace fuel oil (No. 2 fuel oil), 
kerosene and stove oil (No. 1 fuel oil). The major volume of light fuel oil 
used in Canada is furnace fuel oil. 


As used in this report, the term refers to the hydrocarbons propane and 
butanes, or combinations thereof. 


The ratio of the average load over a designated period of time to the maxi- 
mum load occurring in that period, expressed in percent. 


See Chapter 2, Table 2-2 and Figure 2-1. 
Natural gas which meets specifications for end use. 


The range of refined petroleum products which includes kerosene, stove 
oil, diesel fuel, and light fuel oil. 
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Table A1-3 (Continued) 
Definitions 


Miscible Flooding 


Natural Gas Liquids (NGL) 


Non-Associated Gas 


Non-Conventional Generation 


Oil Sands 


Peak Demand (Electricity) 


Peaking Capacity 
Pentanes Plus 


Permeability 


Petroleum Incentives Program 


Plasma Arc Technology 


Primary Energy Demand 


Primary Recovery 


An enhanced recovery process in which a fluid, capable of mixing com- 
pletely with the oil it contacts, is injected into an oil reservoir to increase 
recovery. 


The hydrocarbons, ethane, propane, butanes, and pentanes plus or a com- 
bination thereof. 


Natural gas not in contact with crude oil in the reservoir. 


The generation of electricity by any means other than hydroelectric gener- 
ation, thermal generation using nuclear fuel, coal, oil or natural gas, gas tur- 
bine generation using oil and natural gas, or internal combustion genera- 
tion. Examples would be solar power and wind energy. 


Deposits of sand or sandstone, or other sedimentary rocks containing 
crude bitumen. 


The highest level of power demand by customers on a power system 
within a specified period, usually a year, (i.e., on a major utility, a minor utili- 
ty or an individual industry generating its own electricity). The peak 
demand is measured in kilowatts or multiples of kilowatts. 


Electricity generating equipment which is available to meet that portion of 
the load which occurs for only a few hours during the day. 


A liquid by-product of natural gas production which is composed primarily 
of pentanes and heavier hydrocarbons. 


A measure of the capacity of a reservoir rock to transmit fluids. 


A government program of grants to encourage petroleum exploration and 
development. 


Use of electrical arcs in a plasma furnace to efficiently produce very high 
temperatures for applications such as metal melting and coating, and in- 
dustrial drying. 


Represents the total requirement for all uses of energy in Canada, includ- 
ing energy used by the final consumer, intermediate uses of energy in 
transforming one energy form to another (e.g. coal to electricity), and 
energy used by suppliers in providing energy to the market (e.g. pipeline 
fuel). 


By definition: 

Primary energy demand 

= end use energy demand 

+ energy supply industry use 

- electricity and steam demand 

+ energy used to generate 
electricity and produce steam 

+ other conversion losses 


See ‘Recovery - Primary’ 
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Productive Capacity 


Pulping Liquor (also known as 
waste liquor or black liquor) 


Rate of Take 


Raw Natural Gas 


Recovery - Primary 


- Secondary 


- Tertiary 


- Enhanced 


Refinery Acquisition Cost 


Remaining Capacity (Electricity) 


Remaining Established Reserves 


Reserves Additions 
_Reserves Appreciation 


Reserves Life Index 


Table A1-3 (Continued) 
Definitions 


The estimated rate at which natural gas, crude oil or crude bitumen can be 
produced from a well, pool or other entity, unrestricted by demand, having 
regard to reservoir characteristics, economic considerations, regulatory 
limitations, the feasibility of infill drilling and/or additional production facili- 
ties, the availability of gathering, processing and transmission facilities, 
and potential losses due to mechanical breakdown. 


A substance primarily made up of lignin, other wood constituents, and 
chemicals which are by-products of the manufacture of chemical pulp. It 
can be burned in a boiler to produce steam or electricity, through thermal 
generation. 


The average daily rate of production of natural gas related to the volume of 
initial established reserves assigned to the reservoir or reservoirs from 
which the production is obtained. For example, 1:7300 means one unit of 
production a day for each 7 300 units of initial established reserves. 


Unprocessed natural gas. 


The volume of crude oil recoverable from a reservoir through natural deple- 
tion processes only. 


The incremental volume of crude oil recoverable from a reservoir through 
the utilization of a pressure maintenance scheme such as waterflooding or 
gas injection. 


The incremental volume of crude oil recoverable from a reservoir other 
than through natural depletion and pressure maintenance processes. 


The incremental volume of crude oil recoverable from a reservoir through 
a production process other than natural depletion; the production process 
used to achieve such incremental volume. Enhanced recovery includes 
both secondary and tertiary recovery. 


The delivered price of crude oil to a refinery, including all transportation 
charges to that point. 


The difference between Capacity Available and the System Peak Demand. 
The remaining capacity includes the margin of capability available to pro- 
vide for scheduled maintenance, emergency outages, system operating 
requirements and unforeseen loads. On a national basis it is the difference 
between the aggregate net Capacity Available of the various systems in 
Canada and the sum of the System Peak Demands, without allowance for 
time diversity between the loads of the several systems. 


Initial established reserves less cumulative production. 


Incremental changes to established reserves resulting from the discovery 
of new pools and reserves appreciation. 


Incremental change in established reserves resulting from extensions to 
existing pools and/or revisions to previous reserves estimates. 


Remaining reserves divided by annual production. 
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Table A1-3 (Continued) 
Definitions 


Retrofitting 
- A house: 


- A heating system: 
R-2000 homes 


Secondary Recovery 
Shut-in Capacity 
Social Supply Cost 


Solar Energy - Active System 


Solar Energy - Passive System 


Solution Gas 


Solvent Flooding 
Straddle Plant 


Synthetic Crude Oil 
Synthetic Natural Gas (SNG) 
Tertiary Recovery 

Thermal Generation 


Thermal Processes 


Thermo-Mechanical 
Pulping Process (TMP) 


Transfer Capability 


Transmission 


upgrading an existing house to reduce heat loss. Retrofitting includes mea- 
sures such as adding insultation, caulking, weatherstripping and adding or 
improving storm windows and doors. 


replacing selected system components to increase efficiency while retain- 
ing most of the original system. 


Type of new super efficient homes which are expected to meet the stan- 
dard building code of the year 2000. 


See ‘Recovery - Secondary’ 
The unused productive capacity of an oil or gas pool or area. 


The sum of capital and operating costs per unit of production, exclusive of 
royalties, taxes, subsidies, or incentive payments, discounted at the es- 
timated social opportunity cost of capital in Canada. 


Solar energy collection systems which transfer heat captured from solar 
radiation through mechanical devices. 


Solar energy collection systems which capture solar radiation directly for 
space heating, water heating or other similar purposes, without the use of 
mechanical devices. 


Natural gas in solution with crude oil in the reservoir at original reservoir 
conditions and which is normally produced with the crude oil. 


See ‘Miscible Flooding’ 


A natural gas processing plant, located on a main gas transmission 
system, which extracts NGL from the gas stream. 


Crude oil resulting from the processing of crude bitumen. 
Natural gas produced from petroleum liquids, coal or wood. 
See ‘Recovery - Tertiary’ 


Energy conversion in which fuel is consumed to generate heat energy 
which is converted to mechanical energy and then to electricity ina gener-_ 
ator. Normally, the fuel may be coal, oil, gas, or uranium (nuclear). 


Enhanced oil recovery processes in which heat is added to the reservoir to” 
increase recovery. | 
A process used in the pulp and paper industry. Electrically produced 
mechanical energy is used to steam and refine wood chips into pulp. The 
steaming process softens the wood chips with the result that the pulp pro- ; 
duced is of a higher quality than that obtained from other processes. 


Recovered steam may be used for space heating or for drying pulp fibres. 


The overall capacity of interprovincial or international power lines, together 
with the associated electrical system facilities, to transfer power and 
energy from one electrical system to another. 


The movement or transfer of electricity from one point to another in a 
power system and between systems. 
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Table A1-3 (Continued) 
Definitions 


—_— ene 


Ultimate Potential 


Waterflooding 


Wellhead 


World Oil Price 


Wood Gasification 
Wood Liquefaction 
Wood Waste 


Wood Wastes 


An estimate of the initial established reserves which will have become de- 
veloped in an area by the time all exploratory and development activity 
has ceased, having regard for the geological prospects of the area and an- 
ticipated technology and economic conditions. Ultimate potential includes 
Cumulative production, remaining established reserves and future addi- 
tions through extensions and revisions to existing pools and the discovery 
of new pools. 


An enhanced recovery process in which water Is injected into an oil reser- 
voir to increase recovery. 


Specifically, the equipment at the top of a well for maintaining control of 
the well. More generally, it is used to specify a reference or delivery point 
on the production system. 


As used in this report, the term refers to the official selling price of West 
Texas Intermediate crude oil at Chicago. 


The production of a synthetic natural gas from wood. 
The production of liquids (e.g. methanol) from wood. 


Fuel consisting of bark, shavings, sawdust and low grade lumber and 
lumber rejects from the operation of pulp mills, sawmills and plywood 
mills. 


Refers to wood waste and pulping liquor. 
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Appendix 2 


Table A2-1 
World Oil Prices 


($U.S. 1986 / Barrel) 
Low Price Case 

High Price Case 

($C 1986 / Cubic Metre) 


Low Price Case 
High Price Case 


1984 1985 1986 1987 1988 


31.23 28.80 14.00 14.00 14.00 
31.23 2880 16.00 17.00 18.00 


259.04 250.16 124.22 123.72 121.98 
259.04 250.16 141.96 149.08 155.04 


Note: West Texas Intermediate at Chicago 
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1989 


15.00 
20.00 


131.20 
170.95 


1990 


16.00 
22.00 


140.05 
187.39 


1995 


18.00 
27.00 


153.09 
220.38 


2000 


18.00 
27.00 


150.81 
216.85 


2005 


18.00 
27.00 


150.90 
217.14 


Table A2-2 


Real Gross Domestic Product Growth Rates - Canada and Regions 


(Percent per Annum) 


Atlantic Canada 
Low Price Case 
High Price Case 


Newfoundland 
Low Price Case 
High Price Case 


Prince Edward Island 


Low Price Case 
High Price Case 


Nova Scotia 
Low Price Case 
High Price Case 


New Brunswick 
Low Price Case 
High Price Case 


Central Canada 
Low Price Case 
High Price Case 


Quebec 
Low Price Case 
High Price Case 


Ontario 
Low Price Case 
High Price Case 


Prairies 
Low Price Case 
High Price Case 


Manitoba 
Low Price Case 
High Price Case 


Saskatchewan 
Low Price Case 
High Price Case 


Alberta 
Low Price Case 
High Price Case 


B.C. and. Territories 
Low Price Case 
High Price Case 


Canada 
Low Price Case 
High Price Case 


1984-1990 


3.3 
2.9 


1990-1995 
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1995-2000 


2.6 
2.4 


3.2 
3.4 


a 
2.3 


2.3 
2.0 


20 
22 


2.5 
oe 


2.4 
2.1 


20 
2:2 


25 
2.4 


21 
2.3 


3.1 
2.8 


Ze 
2.2 


20 
2.2 


ras 
ae 


2000-2005 


2.8 
2.4 


3.0 
27 


2.6 
2.3 


2.6 
2.3 


2.8 
2.4 


3.1 
Col 


29 
2.0 


3.2 
2.8 


2.6 
2.3 


3.0 
2.9 


aa 
2.3 


2.3 
2.3 


2.6 
2.1 


2.9 
Zn 


Appendix 3 


Table A3-1 
Historical Data - Total Energy Demand - End Use by Sector - Primary Demand by Fuel 
Canada 
(Petajoules) 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 
Sectoral Demand 
Residential HOOT seO02s2 a OSS Ou OLS Gum LO-cemn Ola omlnivOse 11e49-0" 1211.65 sii298.o 
Commercial 416.9 468.1 512.1 5757, 631.1 667.0 703.6 799.5 762.0 TAS) 
industrial Pioes20r.o atco7d) |Vacae 1301.0. 1459.2. 1479:4., 1560.7  *1681.9 1761.5 
Transportation - Road 732.4 779.4 822.0 879.0 918.2 S/ OSs O065 10/9:0) 11S 1.3) 123857 
- Air, Rail, Marine PAST fos) 274.6 286.3 286.4 290.2 303.8 312.9 333.6 359.4 365.8 
- Total S89 5105470 nNOS Sin it Ooraen 1208.45 5 127452513195 §1412:6) 154027 ~ 1601.4 
Non-Energy [a] 215.0 237.6 244.8 253.8 282.0 339.7 346.7 368.6 414.0 413.9 
Total End Use 3775.0 3969.3 41679 4402.1 4628.8 4901.4 50248 5391.2 5610.2 5872.8 
Own Use 214.5 222.7 232.5 243.3 246.8 350.8 374.1 411.7 444.0 460.8 
Electricity and Steam Generation [b] [d] 682.1 739.1 798.0 .903.3 942.3 1101:3 1187.3 1290.7 1443.6 1501.3 
Other Conversions 184.3 189.4 182.5 212.4 190.7 224.0 207.4 210.3 240.3 236.2 
Less Electricity, Steam, Coke 
and Coke Oven Gas 672.8 720.4 748.5 812.7 840.1 915.9 938.4 1015.5 1103.0 1167.4 
Primary Energy Demand 4183.0 4400.1 4632.5 4948.3 51685 5661.6 5855.1 6288.5 6635.2 6903.7 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] ila) 1.9 lst 10.4 6.0 11.8 47.2 74.3 173.2 168.5 
Hydro [b] 415.4 458.5 470.2 478.4 527.2 SSS h// 567.8 631.9 660.9 734.5 
Oil 2395 OM Coll Oe NOLS TeOSOIO GON OLO mm O247.5) oSO09.1 nacotGrs §3665.1 —3/63.7 
Natural Gas 613.1 675.0 729.3 809.3 S8513 O64: mlili/O.o salooo2 1435.08 9 1524°5 
NGL-Gas Plant 45.7 56.5 37.4 39.5 45.8 39.3 45.3 53.9 58.9 73.4 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 622.9 608.5 602.0 646.1 614.9 674.0 647.6 595.7 584.5 580.7 
Renewables 88.9 82.6 81.5 78.1 72-5, 68.7 62.6 56.6 57.3 58.4 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-1 (Continued) 


Historical Data - Total Energy Demand - End Use by Sector - Primary Demand by Fuel 


Canada 


(Petajoules) 


Sectoral Demand 


Residential 

Commercial 

Industrial 

Transportation - Road 
- Air, Rail, Marine 
- Total 


Non-Energy [a] 
Total End Use 


Own Use 
Electricity and Steam Generation [b] [d] 
Other Conversions 
Less Electricity, Steam, Coke 
and Coke Oven Gas 
Primary Energy Demand 


Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 

Hydro [b] 

Oil 

Natural Gas 

NGL-Gas Plant 

Ethane 

Coal 

Renewables 


Notes: [a] Includes Petrochemicals. 


[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 


1975 


1288.4 
754.5 
1651.1 
1286.2 
338.1 
1624.3 


410.6 
5728.8 


469.8 
1525.0 
222.2 


1158.3 
6787.4 


144.2 
707.6 
3666.0 
1530.5 
74.3 
0.0 
602.3 
62.6 


1976 


1304.6 
850.1 
1979.7 
1361.7 
329.7 
1691.4 


461.0 


6286.8 


475.7 
161457. 
233.2 


122720 
7380.2 


199.7 
748.1 
3789.5 
1599.4 
66.6 
2.6 
654.6 
319.7 


1977 


126157 
844.8 
2076.8 
1406.3 
330.9 
hiSi2 


545.0 


6465.4 


482.4 
1739.7 
214.2 


1266.9 
7634.8 


301.7 
768.4 
3816.2 
1684.7 
60.9 
2.6 
681.1 
319.2 


1978 


1341.4 
840.5 
2157-6 
1450.3 
349.0 
1799.4 


571.0 


6710.1 


509.3 
1830.0 
222.4 


1334.6 
7937.2 


357.7 
815.0 
3911.8 
1735.6 
34.5 
2.6 
685.3 
394.6 


[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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1979 


1352.5 
850.5 
2260.9 
1523.0 
403.1 
1926.1 


647.9 


7038.1 


521.4 
1969.0 
291.1 


1415.6 
8364.0 


429.0 
833.0 
4069.8 
1799.7 
43.3 
13.5 
763.5 
412.0 


1980 


1365.4 
819.7 
2287.1 
1544.6 
417.2 
1961.8 


625.2 


7059.4 


516.3 
2101.4 
234.4 


1463.9 
8447.6 


457.8 
859.2 
3976.8 
1776.0 
58.3 
25.3 
823.7 
470.4 


1981 


1297.3 
838.1 
2168.7 
1505.7 
406.6 
1912.2 


606.7 


6823.0 


488.3 
2154.0 
210.1 


1471.8 
8203.6 


490.6 
867.5 
3720.8 
1738.4 
56.7 
34.5 
842.3 
452.8 


1982 


1349.0 
866.7 
1981.1 
139722 
347.5 
1744.7 


549.6 


6491.1 


466.2 
2194.4 
182.5 


1464.0 
7870.2 


475.3 
855.4 
3318.0 
1776.6 
56.7 
22.2 
895.9 
470.0 


1983 


1308.4 
858.5 
1978.3 
1363.1 
314.7 
1677.8 


599.5 


6422.5 


453.0 
2296.8 
183.1 


1517.0 
7838.4 


565.9 
866.6 
3086.6 
1813.1 
59.0 
34.6 
925.5 
487.1 


1984 


1302.0 
872.3 
2104.1 
1397.7 
327.0 
1724.7 


674.6 


6677.7 


479.4 
2467.8 
a ge 


1627.4 
8208.6 


605.3 
929.3 
3056. 1 
1949.3 
85.9 
54.4 
1048.7 
479.7 


Table A3-2 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Canada 
Low Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 1302.0 1328.6 1347.5 1368:8 13957 1417.1 1430.8 1485.2 1561.0 1648.0 
Commercial 8725 “887:5 § 919.4) 954.5 ~984.6 1006.8 1021.4 11222 1254.1 1420.1 
Industrial 2104.1: -2189:8 2291.8). 2380.2 2457.9 2536.2 2553.0 2802.0 3126.7 3628.7 
Transportation - Road 1397.7 1407.0 1412.7 1418.5 14286 14420 1459.3 1558.6 1676.1 1789.6 
- Air, Rail, Marine 327.0 324.6 342.0 358.7 369.8 374.6 371.7 407.2 446.4 489.5 
- Total W242 ALGAE) DITOE PONT Feo 198.4 1816.7. 1831.0'.° 1965.7 ~2122:5 2279.1 
Non-Energy [a] 674.6 748.2 770.1 790.5 790.3 804.1 817.8 880.9 959.9 1006.7 
Total End Use 6677.7 6885.8 7083.5 7271.3 74269 7581.0 7654.0 8256.1 9024.2 9982.5 
Own Use 479.4 500.0 514.3 534.4 556.7 5825 582.2 595.6 621.0 691.1 
Electricity and Steam Generation [b] [d] 2467.8 2551.2 2687.1 2808.2 29280 2999.1 3079.5 35228 4006.8 4681.2 
Other Conversions 212° 204.1 2528 6206.1. Sere eee 278552 (S016) 83h 63825 
Less Electricity, Steam, Coke 
and Coke Oven Gas 1627.4 1710.4 1790.4 1842.1 18899 1901.3 1926.2 2156.8 2429.9 2791.2 
Primary Energy Demand 8208.6 8460.7 8747.3 9038.4 92956 95425 9668.0 10519.2 115535 12946.1 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b} 605.3 714.5 804.8 S176> 106721) 1135:2 > 1199'3 1339.0 1364.8 1532:2 
Hydro [b] 929:35 976.9 1012.8. 4032.4) ° 1047.8" 1025.0: » 1037.7 -1150:5..1278:2 1422.4 
Oil 3056.1 3061.0 3126.9 3157.8 3170:3 32182 31936 3292.3 3477.6 3787.1 
Natural Gas 1949.3 2055.8 2078.1 2179.2 2288.4 23989 2438.1 2648.7 2914.4 3301.8 
NGL-Gas Plant 85.9 83.6 87.8 98.6 108.1 114.4 120.7 129.2 135.4 140.4 
Ethane 54.4 72.0 76.0 80.0 80.4 80.8 81.2 09:62) 7126.30 2) 1263 
Coal 1048.7. 980.2 1031.4 10305 983.7 1010.2 1031.1 12566 1616.4 1966.3 
Renewables Alo | DI6.8 Ob 20:G yw o4ee. 149.7. 55018 * 566.5 608.3) 640:4 - 6696 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


na EEE ene 


(Petajoules) Canada 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 1302:0° 1828'6)  1340:6° 1353:0) 1364.7" 13720. 1387S. Sy S815 4439/7 wilozar 
Commercial 872.3 887.5 917.4 941.4 959.7 970.9 975.8) alOSOs1 a aiom i2oore 
Industrial 2104.1 2189.8 22908 2343.2 2391.5 24443 2445.2 2617.2 2872.8 3277.0 
Transportation - Road 1397.7 1407.0 141054" 1412.2) 14164" 14228 1430M 1466:4 lS2257. ovo 
- Air, Rail, Marine 327.0 324.6 336.3 347.6 Giote) 354.6 349.4 365.2 388.4 416.6 
- Total W724 178157) 74627 10759'8 176957) WW 7i7e4s 79S SSO Otel eoo 4az 
Non-Energy [a] 674.6 748.2 769.6 789.0 786.6 800.4 813.9 Siow 951.3 993.2 
Total End Use 6677.7 6885.8 7065.1 7186.4 7272.2 7365.1 7387.7 7742.0 8320.2 9057.1 
Own Use 479.4 500.0 512.9 528.4 545.6 565.9 562.8 555.9 567.0 614.5 
Electricity and Steam Generation [b] [d] 2467.8 2551.2 2677.4 2788.8 2895.8 29526 3044.0 3514.2 3956.1 4580.7 
Other Conversions 211.2 234.1 Zone 260.3 266.5 273.8 269.4 284.9 305.3 342.3 
Less Electricity, Steam, Coke 
and Coke Oven Gas 1627-4 1710:4 178837 1826:6° 1865.9) A873'2" 189727 — 211616 *2373.0me2Z692'0 
Primary Energy Demand 8208.6 8460.7 8718.0 8937.4 91142 92842 9366.3 9980.3 10775.6 11902.6 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 605.3 714.5 807.2 918:0  1063'6 112881 1187240 1824.55) 1357.6" 160304 
Hydro [b} 929.3 976.9 1009.55 1022.2 1036.1 1018.0 1022.0 1125.1 1252.0 1387.8 
Oll 3056.1 3061.0 3102.0 3114.0 3096.8 3121.1 3076.0 3005.2 30748 3213.8 
Natural Gas 19493 20558 2086.4 21558 2231.5 23049 2319.4 24253 26227 2918.0 
NGL-Gas Plant 85.9 83.6 89.7 100.9 110.8 117.6 124.2 135el 144.3 15227, 
Ethane 54.4 72.0 76.0 80.0 80.4 80.8 81.2 99.6 126.3 126.3 
Coal 1048.7 980.2 1017.7 1004.4 946.2 955.5 991.7 1265.0 15606 1833.8 
Renewables 479.7 516.8 529.6 542.0 548.9 558.4 564.4 600.4 637.4 666.8 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh_ and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Atlantic 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 10s.o0 108.07) 106570 110-4) 9910:8 °° 112.4 -113:5.°° 118.1. 123.2 - 131.9 
Commercial Cie wooo n 606 +634 640521646 "65:20 970.3. 77.6" > 86.7 
Industrial 154217 151.2" 156.8 460.5" 162.9. 165.4 167.8 167.4 179.8 205.2 
Transportation - Road itOe esos 110-87 916:1 11659 4t16.9 41757: 122.4). 180:9 141.4 
- Air, Rail, Marine 408 410 439 46.1 47.6 2° 470"°--A7A1 51.97 57.6 9 64:3 
- Total foo oes) toes 1G2.2" 164.0 «' 164.9" 116477. 174.3. 188.5. 205.7 
Non-Energy [a] 14 Oot Joe 163-1) 16.7952 17.25% 175 VOM ISO 20:99 1423:2 
Total End Use 491.9 4899 502.1 5126 519.0. 5248 528.9 5492 589.9 652.7 
Own Use 29 Be SOAR tals 2 32.05. 633.1 SS. Ommoc oe (30:0) 2678 | -42:4 
Electricity and Steam Generation [b] [d] 316.6 336.2 361.4 366.7 375.7 384.0 402.7 481.2 573.7 657.0 
Other Conversions 0.0 5.6 6.1 6.4 6.5 6.7 6.6 7.2 7.9 9.0 
Less Electricity, Steam, Coke 
and Coke Oven Gas WAAR? 15:2 915-65 9119.0" 5520.9) 123.9: “126.9 144.6) 166.9 198.9 
Primary Energy Demand 723.6 746.9 785.1 799.0 813.4 8254 844.2 9285 1042.4 1162.3 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 33.9)545.37 9734.1 34.1 34.1 34.1 34.1 34.1 34.1 34.1 
Hydro [b] Tie et so7 a 1 50)45759-7) 6159.8. 160.0 160.6: 176.9 207.6 208.4 
Oil 373.5 395.8 409.2 418.2 4316 441.6 4155 401.0 4083 444.8 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 
NGL-Gas Plant 1.9 1.6 1.6 1.6 1.6 1.6 1.9 2.4 3.0 3.2 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal (ooo 4a iors. On 114.9 115.7% 158-7 © 238.0" 310.0). .389.0 
Renewables 67Garmiosal 69.0 1O SMe tO encom = 1314 76.1 19.32 aeS2:6 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Atlantic 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 105.8 108.0. 108.2. 109.0% 109.1 410:3° A110 113.8 120:2 129.0 
Commercial 60:7 758.6, 60 Sa 62.4 2 ibe.) 63/5639 9 167.5 aA So ier, 
Industrial 15431) 151-24 1157: 15 160.55 (64:0 6166.9 4170 S169 5 es 5a 2t0's 
Transportation - Road 116.279 115.25 AIS.6- AAS 6211S. Ge IS Oren 5 7 ieee oe Oo mance 
- Air, Rail, Marine 40.8) 1. 41:0; 43.1 446 452 45.1 43:9" | -46.2° ) £50.25 (54:9 
- Total 156:9:.9.156.3 > 158.8 =0160:2 60:8 160. 729159 6 163, 3 eels.) aisa.0 
Non-Energy [a] 14.545 7145/8) °216:95 716.6 0 317.0 ty oe eyo CO ee cO oe ea 
Total End Use 491.9." 489.9% 500:6" 508:8". S14:1 5187795222 9533.2" (S734 627-7, 
Own Use 29.84 9590.4) “731.3 32:3) 82334 340 332 344 373 418 
Electricity and Steam Generation [b] [d] 316.6 336.2 362.7 371.2 3786 389.3 4129 4805 547.7 626.2 
Other Conversions 0.0 5.6 6.1 6.3 6.4 6.5 6.4 6.8 7.3 8.1 
Less Electricity, Steam, Coke 
and Coke Oven Gas W147 9T18:2) 116.0) 11901 21-6r £125: 2 0120-0 9146.8 aie oer coa 
Primary Energy Demand 723.6 7469 784.7 799. 8105 823.3 845.7 908.2 993.1 1100.8 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 39.9) 9745:3? <296:8> 3 36.87.9236 8S 36.825 936.8: 9536.8." 6.6 coe 
Hydro [b] 17157 139.7;, 4159:07 159.4% 9159:65 9. 159'65 4 159.65 5190.4" °207'37 s207-5 
Oil 373.5 395.8 408.1 4185 4285 4393 418.0 3693 3846 419.0 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 
NGL-Gas Plant 1.9 1.6 2.3 2.4 2.4 ao 2.8 3.6 4.3 4.8 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 75:3: 196.4 2410965 AZ Ae 112 OR 13:01 50,58 o2al.oowerio Bodo 
Renewables 67.3 68.1 CES es 70/37 a7 451 de 13,02) 010:8, “O22 me or.o 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Quebec 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 285.2 293.0 ZOOM er OOe 2 en SOO cGIstG. 6319.2 (326:8°  33386:6 *348;2 
Commercial 169.3 170.7 75:7 182.5 187.9 192.7 195.9 21528 ~2368 265.9 
Industrial ASSIOMs SOTO 526.0) 9 589'8)7 5520" 57913 -588'9" § 6386.4 7080  sios 
Transportation - Road 2818) » 26511 284.8 2848 286.1 268:7 + 2926 3188 93428 » 3595 
- Air, Rail, Marine 73.9 69.4 73.9 TS 79.8 80.6 79.5 88.1 97.8 108.5 
- Total CODH/ MS O4 OM EODG. On rOO2 G1 aSO0; Gm Go9 a) 8S/2al 406.9 4406 468.0 
Non-Energy [a] 83.0 85.2 87.6 89.8 92.1 96.7 100.7 109.5 116.1 124.4 
Total End Use HaStee wl 40514 1445.67 9147656 71508.8 155375 1571.8 1694.8 183851 12026:0 
Own Use 96.1 97.8 102.0 103.8 104.4 104.6 104.5 IAs 122.0 134.9 
Electricity and Steam Generation [b] [d] 43054 488105 150157 951610» =526:6" 4500'S 510.1 SAO Rm OGIEd mamas DOrS 
Other Conversions 0.0 3.7 4.0 4.2 43 4.4 4.3 Af Sy 7: 5.9 
Less Electricity, Steam, Coke 
and Coke Oven Gas AOO ORD eos 49:35 5563:6. | 857.6 Baia. yAilere - Mavsy a! TSOUS HEISE VG) 
Primary Energy Demand 1417.4 1469.2 1504.2 1536.9 15664 16045 1619.0 1738.0 1872.2 2088.6 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 41.4 39.0 Sor7, 53:7 53.7 SSI/ 53.7 53i7, 537 Bou 
Hydro [b] B86.5 11446'58 445°3 4596 469:9 9 443:25 1 453.0 516.2 3577.2 684.9 
Oil 2c Ome nO comm nOO 1b4 mn t696,9)5 9 1 698:3.7) 7/2010 713.7 728.4 760.7 818.5 
Natural Gas 162.4 188.6 1Oie 7 ecOALS 216.7 2545 261.5 2905/5 coh aor 
NGL-Gas Plant 4.1 5.6 Tal ed, 8.2 1OS/ ies) Say 157 16.1 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 14.3 22.1 23.0 23.3 23.5 23.9 23.6 23.5 23.5 24.2 
Renewables 86.8 89.9 91.9 93.8 96.2 98.5 100.3 105.6 111.6 116.0 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 


Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) 


Sectoral Demand 


Residential 
Commercial 
Industrial 
Transportation - Road 
- Air, Rail, Marine 
- Total 


Non-Energy [a] 
Total End Use 


Own Use 
Electricity and Steam Generation [b] [d] 
Other Conversions 
Less Electricity, Steam, Coke 
and Coke Oven Gas 
Primary Energy Demand 


Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 

Hydro [b] 

Oil 

Natural Gas 

NGL-Gas Plant 

Ethane 

Coal 

Renewables 


Notes: [a] Includes Petrochemicals. 


[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 


1984 


285.2 
169.3 
488.0 
281.8 

73.9 
355.7 


83.0 


1381.2 


96.1 
430.4 
0.0 


490.3 
1417.4 


41.4 
386.5 
722.0 
162.4 
4.1 
0.0 
14.3 

86.8 


1985 


293.0 
170.7 
501.9 
285.1 

69.4 
354.5 


85.2 


1405.4 


97.8 
488.0 
3.7 


Som, 
1469.2 


39.0 
446.5 
677.5 
188.6 
5.6 
0.0 
22.1 

89.9 


1986 


297.1 
175.3 
523.6 
284.5 

72.6 
357.0 


87.5 


1440.6 


101.5 
500.5 
4.0 


548.1 
1498.5 


53.7 
444.1 
684.0 
193.5 
8.2 
0.0 
22.9 

92.1 


1987 


299.7 
180.6 
528.7 
283.7 

75.0 
358.8 


89.5 


1457.3 


102.5 
510.7 
4.1 


558.2 
1516.4 


53.7 
454.3 
684.2 
198.6 
8.8 
0.0 
22.8 

93.9 


[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 


148 


Quebec 


High Price Case 


1988 


305.6 
184.0 
533.8 
283.7 

76.2 
359.9 


91.4 


1474.7 


102.3 
522.0 
4.2 


569.3 
1533.9 


53.7 
465.3 
678.3 
208.3 
9.4 
0.0 
22.6 

96.2 


1989 


309.3 
186.9 
550.6 
284.6 

76.1 
360.7 


96.1 


1503.6 


101.7 
01:2 
4.2 


548.4 
1562.3 


53.7 
444.1 
691.7 
239.7 

11.9 

0.0 

22.7 

98.5 


1990 


310.8 
188.2 
548.6 
285.7 

74.5 
360.2 


100.2 


1507.9 


100.8 
502.8 
4.2 


560.6 
1555.0 


53.7 
445.7 
676.5 
242.1 

14.6 

0.0 

22.2 

100.2 


1995 


311.7 
200.1 
575.8 
294.8 

78.6 
373.4 


108.9 


1569.9 


105.4 
555:8 
4.4 


632.9 
1602.6 


53.7 
498.0 
650.4 
257.1 

16.9 

0.0 

21.3 

105.1 


2000 


320.1 
217.4 
627.5 
304.2 

84.9 
389.1 


115.0 


1669.1 


111.8 
628.7 
48 


710.4 
1704.0 


53.7 
570.7 
650.4 
279.4 

18.0 

0.0 

20.9 

110-9 


2005 


331.1 
239.8 
715.8 
310.6 

919 
402.6 


122.4 


1811.7 


121.0 
732.1 
5.3 


804.0 
1866.1 


53.7 
673.6 
670.4 
313.2 

19.0 

0.0 

21.2 

115.0 


Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Ontario 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 460.4 461.7 4729 483.1 4985 507.0 5126 541.2 569.6 603.3 
Commercial 341.0 341.2 359.9 376:1 391.1 4026 4103 453.6 508.8 581.2 
Industrial 797.7 825.4 876.8 930.0 979.1 1013.3 1011.9 1121.2 1264.0 1496.7 
Transportation - Road 498.3 506.1 514.1 523.0 5343 547.2 561.2 6226 670.2 709.9 
- Air, Rail, Marine 90.1 86.8 90.8 94.9 97.6 98.8 98.2 1066 115.3 126.0 
- Total 588.4 592.9 6049 617.9 631.9 646.0 659.4 729.1 785.4 835.9 
Non-Energy [a] 207M 2380" 23857 290.9% Ceol a ccOM) 234.2" °248'5 = 264.5 — 27657 
Total End Use 2394.5 2454.2 2553.3 2642.8 2725.8 2798.9 2828.5 3093.6 3392.3 3793.9 
Own Use 179:6- 189:2°=°195.6 —203:3) -214:7 2223 2244 240:0— 251.8 280:3 
Electricity and Steam Generation [b] [d] 975.3 975.1 1082.5 1174.6 1265.1 1337.7 1375.9 1568.3 1779.9 2117.1 
Other Conversions 200 SE 209 Si 922053) 2305. 1245.6). coed 248,099 27159 303.2 350.1 
Less Electricity, Steam, Coke 
and Coke Oven Gas 643 Gar Os Sal weve 740-08 (06:07 60:2 6116 /ae -6/6.5 984.7 - 114007. 
Primary Energy Demand 3106.4 3155.0 3348.5 3520.0 3681.9 3824.1 3889.1 4297.6 4742.4 5400.6 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 530.0 (630.2 717.1 829.8 979:3 1047.4 1111.5 1251.2 1277.1 1444.5 
Hydro [b] 147 Ome AO eed 44:35 144-3 9144.0) 144-3) 14413 157.5 2157.9. 158.2 
Oil 1036.3 1041.3 1069.8 1079.8 1074.1 1089.2 1100.3 1170.4 1247.0 1372.3 
Natural Gas 767.8 788.3 821.0 867.0 925.3 967.6 981.7 1091.9 1207.4 1382.8 
NGL-Gas Plant 322 34.2 37.3 47.4 56.5 60.3 63.5 67.3 69.1 70.5 
Ethane 48 43 43 43 43 43 43 43 43 43 
Coal BOOM 41 Oe e OO edocs Ome 407 ee ale OO Ce Aon ODS.) Ooe2 
Renewables 87.6 89.6 91.7 93.8 96.4 985 101.2 109.3 120.8 130.8 


Notes:[a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Ontario 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 460.4 461.7 471.4 4758 484.7 4866 486.0 491.0 513.2 544.4 
Commercial 341.0 341.2 358.7 369.4 378.1 383.5 3857 4086 4498 502.8 
Industrial 797.7 825.4 871.6 900.6 928.1 946.5 935.7 993.4 1096.5 1279.9 
Transportation - Road 498.3 506.1 513.2 5203 528.4 537.2 5458 5744 591.6 6046 
- Air, Rail, Marine 90.1 86.8" 69:4: 92.3 —-93.8, 94:25 9930 = 051695 99 2ae Oss 
- Total 588.4 5929 6026 6126 6223 631.4 638.7 670.0 690.7 710.2 
Non-Energy [a] 207.1 233.0 238.3 234.9 223.3 2279 231.7 2446 259.1 269.5 
Total End Use 2394.5 2454.2 2542.6 2593.4 2636.5 2675.9 2677.9 2807.5 3009.3 3306.8 
Own Use 179.6 > (189.2 :194:7- 4199.9 205.6) 9213:8-" 213.609218:45 221 8 core 
Electricity and Steam Generation[b] [d] 975.3 975.1 1065.7 1142.9 1214.7 1259.1 1302.9 1508.0 1671.7 1990.7 
Other Conversions 200.3 209.5 226.8 2345 238.5 243.6 240.3 257.1 2794 313.8 
Less Electricity, Steam, Coke 
and Coke Oven Gas 643.3 673.1 708.8 727.8 746.4 762.0 762.0 834.3 928.5 1063.6 
Primary Energy Demand 3106.4 3155.0 3321.1 3443.0 3549.0 3630.3 3672.7 3956.6 4253.7 4785.4 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 530.0 630.2 716.7 827.5 973.1 1037.6 1096.9 1234.1 1267.1 1512.9 
Hydro [b] 147.0 149.1 1443 1443 1443 1443 1443 144.7 157.9 158.2 
Oil 1036.3 1041.3 1057.3 1058.3 1040.6 1043.9 1042.5 1044.7 1059.9 1087.2 
Natural Gas 767.8 788.3 821.7 846.5 882.8 905.8 9046 9543 1036.6 1172.0 
NGL-Gas Plant 32.2, 94:25) 404 50:27 (59:4 634° S668. 2 71:2 Nae marae 
Ethane 48 43 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 
Coal 500.7 417.9 445.0 4182 3488 333.5 313.6 396.5 5366 646.8 
Renewables 87.6, 089 6 91.75 293.55 S195: 7 069757) 097 0106.8 On con 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Manitoba 
Low Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential Diiee 59.4 59.0 60.0 60.7 61.9 63.4 67.3 73.8 79.6 
Commercial 41.9 44.4 47.0 49.7 51.4 52.4 52.9 57.6 64.8 73.0 
Industrial 36.0 38.5 40.6 446 47.3 49.4 50.6 62.0 TNE 84.3 
Transportation - Road 63.5 64.1 63.9 63.8 64.0 64.6 65.2 70.8 79.9 87.6 
- Air, Rail, Marine Uvhard 19.0 19.7 20.5 20.9 2NGe 21.2 22.8 24.4 26.3 
- Total 81.2 83.1 83.5 84.3 84.9 85.8 86.4 9316" = 104.46 11319 
Non-Energy [a] 11.5 11.6 12.1 12.4 12.6 12.8 12.8 13.6 14.4 15.1 
Total End Use 227.8 237.0 242.2 eos 256.8 262.2 266.1 294.1 328.9 365.8 
Own Use 24.2 23.7 23.9 25.6 27.9 30.3 29.5 32.0 31.7 35.4 
Electricity and Steam Generation [b] [d] 60.9 66.1 67.1 71.6 73.2 75.8 74.3 88.0 97.5 a hora 
Other Conversions 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Less Electricity, Steam, Coke 
and Coke Oven Gas 55.3 57.9 60.5 63.2 64.7 66.0 67.0 78.4 88.6 101.3 
Primary Energy Demand 2b ior cos Olin ere) 9 Gepeicr. code © a02.2"*.302.9° 336:8. 969:5- .. 415.1 
Primary Energy Demand by Fuellc] [d] 
Nuclear [b} 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro [b] 58.9 60.5 64.4 66.9 68.0 68.7 70.4 82.2 93.2 104.2 
Oil 101.8 103.7 104.1 105.1 1OSi7 106.6 107.1 Se 7 128.1 140.2 
Natural Gas 81.2 84.0 85.8 91.7 96.9 101.6 102.6 110.8 119.6 132.6 
NGL-Gas Plant 2.6 2.4 25 2.5 25 25 2.4 eae f 3.0 Si) 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 3.5 ee 4.4 6.7 7.3 9.2 6.1 8.6 7.6 15.0 
Renewables 9.6 MA 11.7 12.3 12.9 13.6 14.3 15.8 18.1 19.8 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


i 


(Petajoules) Manitoba 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 57-2 59.4 58.9 59.4 59.5 60.2 61.2 63.7 69.8 Ga 
Commercial 41.9 44.4 46.9 49.0 49.9 50.2 50.3 52.5 57.7 62.9 
Industrial 36.0 38.5 40.3 43.4 45.3 46.9 47.6 57.0 64.6 75.0 
Transportation - Road 63.5 64.1 63.7 63.6 63.6 63.7 63.9 66.5 718 759 
- Air, Rail, Marine ZAI 19.0 19.4 20.0 20.3 20.4 20.3 ale 22.0 23.2 
- Total 81.2 83.1 83.2 83.6 83.8 84.2 84.3 87.6 93.9 99.1 
Non-Energy [a] ilides 11.6 12.1 12.4 125 12.7 12.7 UekS 14.2 14.7 
Total End Use 227.8 237.0 241.3 247.7 251.0 254.2 256.1 274.3 300.1 326.5 
Own Use 24.2 23.7 23.9 25.3 27.3 29.4 28.4 30.2 29.3 32.3 
Electricity and Steam Generation [b] [d] 60.9 66.1 66.9 70.7 72.7 74.4 UUSHT/ 87.0 96.2 110.1 
Other Conversions 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Less Electricity, Steam, Coke 
and Coke Oven Gas 55:3 57.9 60.5 62.8 64.0 65.4 66.3 78.1 87.4 98.6 
Primary Energy Demand VAoy fee) 268.9 PAA GT 281.1 287.1 292.6 292.0 313.4 338.2 370.3 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro [b] 58.9 60.5 64.4 66.6 67.3 68.4 69.6 82.2 92.2 102.4 
Oil 101.8 103.7 102.9 103.3 103.2 103.3 103.1 106.2 113.9 121.0 
Natural Gas 81.2 84.0 86.0 90.3 93.7 96.8 96.6 99.4 104.5 kek 
NGL-Gas Plant 2.6 2.4 2.6 2.6 2.6 2.6 2.6 3.0 Che) 6 Evi 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 3.5 Wop 4.1 6.1 7.4 8.0 6.0 TEE 6.8 et 
Renewables 9.6 11.1 TFUlEP/ 123 12.9 13.5 14.1 Ss 17.5 19.0 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 


152 


Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Saskatchewan 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 76.6 79.1 80.0 80.7 82.1 83.2 84.3 86.8 943 101.6 
Commercial 35.7 S15 37.7 38.9 40.2 41.8 43.2 49.4 57.2 66.4 
Industrial 76.5 78.9 82.2 87.0 90.1 96.4 101.9 108.3 126.1 143.5 
Transportation - Road 82.1 83.0 81.3 79.8 78.4 77.4 76.7 TT 84.7 94.5 
- Air, Rail, Marine 8.6 8.8 9.0 9.2 9.3 9.3 9.2 9.8 10.4 A 
- Total 90.7 91.7 90.2 89.0 87.7 86.8 85.9 87.1 95.1 1057 
Non-Energy [a] 9.8 11.2 i bess 11.8 12.2 12s 12.6 13.7 15:2 16.9 
Total End Use ZOO Ane oe Se COLGr 1 GOs. Acute aeolo20o- 327.9 345.3 387.9. ~ 434.0 
Own Use 41.6 40.3 40.0 43.5 48.6 54.1 63.1 50.6 47.5 53.8 
Electricity and Steam Generation [b] [d] 135.7 137.2 126.2 129.0 130.6 136.2 142.3 159.8 195.0 231.6 
Other Conversions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Less Electricity, Steam, Coke 
and Coke Oven Gas 42.5 42.9 45.0 45.7 46.1 47.6 49.3 54.0 63.3 73.0 
Primary Energy Demand 42407% 492.9 4227 494:2.- 445.4") 463.3 474.1 SOR penal 646.3 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro [b] 6.1 7.0 13.6 13.6 13.6 13.6 13.6 13.7 13.7 13.8 
Oil 140.2 141.7 140.8 139.2 138.0 137.6 136.8 139.1 150.7 165.9 
Natural Gas 138.0 139.0 139.8 149.8" * 4160.5 9173/4; 179.0 18556 1 204:7 5 220'8 
NGL-Gas Plant 1.8 2.4 2.2 2.4 25 27 2.8 2.9 3.1 3.1 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 124.9 129:7-° “AT2:9 115.5 ee 12205521275 145.4 Von re less, 
Renewables 12.8 13.2 13.5 13.7 13.8 14.0 14.4 15.0 16.0 17.0 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c]Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 


Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) 


Sectoral Demand 


Residential 

Commercial 

Industrial 

Transportation - Road 
- Air, Rail, Marine 
- Total 


Non-Energy [a] 
Total End Use 


Own Use 
Electricity and Steam Generation [b] [d] 
Other Conversions 
Less Electricity, Steam, Coke 
and Coke Oven Gas 
Primary Energy Demand 


Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 

Hydro [b} 

Oil 

Natural Gas 

NGL-Gas Plant 

Ethane 

Coal 

Renewables 


Notes: [a] Includes Petrochemicals. 


[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 


1984 


1985 


1986 


1987 


[c] Butanes for blending in gasoline is excluded from oil and included 


in NGL - Gas Plant at primary fuels level. 


[d] Fuels used to generate electricity exports are not included. 
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Saskatchewan 


High Price Case 


1988 


1989 


1990 


1995 


2000 


2005 


Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) Alberta 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 190.5 197.2" « 1979 199.7 200.1 BOA = 200-7" 203.1 2134. 225.3 
Commercial 129.4 136.9 139.0 141.5 144.0 144.3 143.6 154.9 172.3 191.2 
Industrial 163.7 180.6 WEE 172.3 172.4 173:5 176.0 225.8 258.0 305.2 
Transportation - Road 197.5 197.8 197.5 196.4 195.0 193.6 192.6 AOS" 20441 215A 
- Air, Rail, Marine 47.0 50.9 525 54.5 55.6 56.3 56.0 60.6 65.4 70.6 
- Total 244.5 248.7 250.0 250.9 250: 249.8 248.6 251.9 266.6 285.7 
Non-Energy [a] 313.1 350.4 3615 3764 3815 3845 3892 4198 4633 481.4 
Total End Use 1O4T Mis: Cuomo ma O-7 ee lilt Ouse mlioe.6) vol NOS/0l31255:57 13735 1488:9 
Own Use 60.5 65.0 65.7 67.7 69.9 V2.2 71.9 69.3 70.0 76.1 
Electricity and Steam Generation [b] [d] 376.0 360.4 346.2 344.8 346.0 349.2 354.9 416.6 459.5 506.4 
Other Conversions 10.9 13.3 12.3 14.3 15.3 17.4 17.3 15.4 12.4 14.5 
Less Electricity, Steam, Coke 
and Coke Oven Gas 112.6 118.8 120.2 119.7 120.0 121.0 122.9 143.2 158.3 174.6 
Primary Energy Demand 1375.9 1433.7 1427.8 1447.9 14599 1470.3 1479.2 1613.6 1757.1 1911.2 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro [b] 5.1 5.0 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 
Oil 335.2 358.5 361.5 362.9 364.3 364.4 362.9 377.5 401.1 433.9 
Natural Gas 604.5 648.2 627.1 642.6 651.7 654.2 659.1 697.0 740.7 814.9 
NGL-Gas Plant 37.8 32.7 32.3 32.2 31.9 31.6 315 32.9 35.2 ort 
Ethane 49.6 67.7 Bley, FAS 76.1 76.5 76.9 95.3" 122.0 122.0 
Coal 326.9 297.7 305.5 304.6 305.7 312.2 317.2 373.3 414.2 459.2 
Renewables 16.8 23.9 23.8 24.0 24.2 2555 25.7 31.6 37.9 38.3 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


ne eer 


(Petajoules) Alberta 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 190.5 197.2 194.7 198.3 195.6 193.9 192.9 191.3 198.3 209.7 
Commercial 129.4 136.9 139.5 140.4 142.2 142.0 141.2 150.9 168.4 187.8 
Industrial 163.7 180.6 184.3 185.8 190.1 195.5 201.8 ©, 269.8 3059 s5e4 
Transportation - Road 197.5 197.8 197.3 195.7 194.6 193.5 192.8 1936 2049 2183 
- Air, Rail, Marine 47.0 50.9 51.8 53.2 53.8 54.1 53.6 55.3 57.6 60.7 
- Total 244.5 248.7 249.1 248.9 2484 2476 246.4 249.0 262579 275.0 
Non-Energy [a] 313.1 350.4 361.6 3763 381.1 384.3 389.1 4199 4628 480.3 
Total End Use 1041-1. 1113.8 1129.1. -'1749.8. “W157.4) S163. 2 AAT Awe 1276.6 197 saeogee 
Own Use 60.5 65.0 66.1 68.0 70.1 72.4 Jez 69.8 70.1 oD 
Electricity and Steam Generation [b][d] 376.0 360.4 354.9 362.3 370.4 381.0 3946 490.2 550.1 607.0 
Other Conversions 10.9 13.3 12.3 13.3 15.3 17.3 16.3 14.4 11.4 12.4 
Less Electricity, Steam, Coke 
and Coke Oven Gas 112.6 118.8 123.0 125.3 127.8 131.2 135.5 165.8 186.2 2059 
Primary Energy Demand 1375.9 1433.7 1439.4 1468.2 14855 15028 1519.1 1685.4 1843.3 2002.3 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro [b] 5:1 5.0 5.9 5.9 5.9 5.9 5.9 5.9 5.9 5.9 
Oil 335.2 358.5 364.7 365.2 . 366.0 3665 365.4." 3/97 40125 4co6 
Natural Gas 604.5 648.2 632.1 650.9 2) 661.5. 661.5: | 669.0)" 712.7" 739 7eoor 
NGL-Gas Plant 37.8 32.7 29.4 29.4 29.2 29.0 28.9 30.7 33.1 35.1 
Ethane 49.6 67.7 PU g TAL 76.1 76.5 76.9 95.3 122.0 122.0 
Coal 326.9 4297.72 S419 WSt7l 322.6 338.0 347.4 4295 5035 562.4 
Renewables 16.8 23.9 23.8 24.0 24.2 25.4 25.6 31.6 37.9 38.1 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 
Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sectoral Demand 


Residential 126.4 130.3 131.0 133.1 133.4 136.5 137.1 141.9 150.1 158.1 
Commercial 94.3 98.2 99.4 102.6 105.9 108.4 110.3 121.2 136.5 155: 7 
Industrial 388.1 413.3 4343 446.1 453.3 459.1 4609 . 480:8> , 519:4. S745 
Transportation - Road 158.3 155:7-- 1554 154.7> 194.2 153:7 153.4 155.3 166.5 181.5 
- Air, Rail, Marine 48.9 48.7 523 56.0 59.1 60.5 60.5 67.5 155 82.7 
- Total POM a wos ae cOle eel dc eles. etaie 2° 214.0- - 222.8. 241.9 — 264.3 
Non-Energy [a] 35.7 41.0 42.3 476 49.6 50.1 50.6 56.7 65.7 68.8 
Total End Use S51. 72m 887.2 914.7 940.1 Gop 4 oon 1972:6 10235. 1113.6 1221.3 
Own Use 47.7 53.7 55.8 58.2 61.1 64.1 65.9 55:5 60.4 68.2 
Electricity and Steam Generation [b] [d] 173.0 AEB 2ene 202.00), 200.4. setOlL8 216.0 | 219.2 234°9° (263.8 297.1 
Other Conversions 0.0 1.9 2.0 2.1 eae 2.2 2.2 2.4 2.6 2.9 
Less Electricity, Steam, Coke 
and Coke Oven Gas 168.7 176.8 188.4 190.6 194.4 198.1 ZOO ee liere 237.6 267.7 
Primary Energy Demand 903.8 954.1 986:25 1015:3 1035.3 7.1052:6 ~.1059.5. .1104.0° 1202.8 ~ 1321:9 
Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro [b] 154.0 169.1 179.9 182.3 186.3 189.2 189.9 196.0. 2226... 246.9 
Oil 347.1 Bae Dao. 1. ooo.G4) coeia)) S560 .900/2 —960:3- ~381.6 411.6 
Natural Gas 199.4. 7207.0.) 2128.4 2264 Pas.3 e446 a eotie. 46267,9." 312.2 "366.3 
NGL-Gas Plant 55 4.7 4.8 4.8 4.9 5.1 S2 5.8 6.5 Joe 
Ethane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal 3.0 9.1 10.8 12.1 13.5 14.7 15.8 22.1 23.3 25.0 
Renewables 196-2 221;50" 2278 7 234A 204.8 9e2esice. 237.4 2499 2566 265.0 


Notes: [a] Includes Petrochemicals. 
[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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Table A3-2 (Continued) 


Total Energy Demand - End Use by Sector - Primary Demand by Fuel - Canada and Regions 


(Petajoules) 


Sectoral Demand 


Residential 

Commercial 

Industrial 

Transportation - Road 
- Air, Rail, Marine 
- Total 


Non-Energy [a] 
Total End Use 


Own Use 
Electricity and Steam Generation [b] [d] 
Other Conversions 
Less Electricity, Steam, Coke 
and Coke Oven Gas 
Primary Energy Demand 


Primary Energy Demand by Fuel [c] [d] 
Nuclear [b] 

Hydro [b] 

Oil 

Natural Gas 

NGL-Gas Plant 

Ethane 

Coal 

Renewables 


Notes:[a] Includes Petrochemicals. 


[b] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 


1984 


1985 


130.3 
98.2 
413.3 
155.7 
48.7 
204.4 


41.0 
887.2 


53.7 
188.2 
RS) 


176.8 
954.1 


0.0 
169.1 
342.5 
207.7 

4.7 

0.0 

9.1 
221.0 


1986 


130.7 
99.1 
431.4 
155.0 
Silat 
206.1 


42.3 


909.7 


555 
200.0 
2.0 


187.3 
979.9 


0.0 
178.1 
345.5 
eter 

5.0 

0.0 

10.7 
227.9 


British Columbia and Territories 


1987 


[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL - Gas Plant at primary fuels level. 
[d] Fuels used to generate electricity exports are not included. 
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High Price Case 


1988 


1989 


132.2 
104.5 
442.7 
151-7 

55.7 
207.4 


49.8 


936.7 


62.0 
206.4 
22 


192.1 
1015.1 


0.0 
182.0 
342.0 
234.1 

3:5 

0.0 

13.9 
237.5 


1990 


131.7 
105.2 
441.1 
150.7 

55.4 
206.0 


50.3 


934.4 


63.2 
208.6 
eet 


193.3 
1015.1 


0.0 
183.1 
337.6 
236.4 

5.7 

0.0 

14.7 
237.5 


1995 


131.4 
110.8 
450.7 
146.5 

59.3 
205.8 


56.2 


954.8 


50.7 
220.1 
2.2 


201.3 
1026.5 


0.0 
190.2 
324.4 
235.7 

6.8 

0.0 

19.8 
249.7 


2000 


137.3 
122.0 
473.0 
149.8 

65.1 
214.9 


64.8 


1012.1 


53.9 
251.9 
2.4 


Zeon 
1099.7 


0.0 
204.3 
328.3 
283.0 

79 

0.0 

20.0 
256.0 


2005 


Table A3-3 
Total Energy Balance - Canada 


(Petajoules) 1984 
History 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil Steam Renewable  Hydro[d] Nuclear [d] Total 
Gas Gas 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 


Sectoral Demand 
Residential 487 4 


4 393 279 0 105 0 0 1302 
Commercial 401 16 1 299 147 1 7 0 0 872 
Petrochemical 290 77 0 0 116 0 0 0 0 484 
Industrial [a] 565 12 234 577 319 46 S5i 0 0 2104 
Transportation 0 12 0 3 1710 0 0 0 0 1725 
Road 0 12 0 3 1383 0 0 ) 0) 1398 
Rail 0 0 0) 0) 87 0) 0) 0 0 87 
Air 0 0 0) 0 155 0 0 0) 0 155 
Marine 0 0 0 0 85 0 0 0 0 85 
Non-Energy Use [a] 0) 0 0) 0 191 0 0) 0 0 191 
¢ 
Total End Use 1744 153 239 127d 2762 46 463 0 0 6678 
Own Use and Conversions 
Own Use 127 8 1 119 223 0 0 0 0 479 
Electricity Generation [d] 68 0 794 0 44 0) 16 929 569 2420 
Steam Production 0 0 5 0 6 0 0 0 36 48 
Other Conversions 11 44 200 0 44 0 0 0 0 211 
Total Own Use and Conversions 206 §2 1001 119 229 0 16 929 605 3158 
Less Non-Primary Demand [b] 0 6 191 1390 -65 46 0 0 0 1627 
Total Primary Demand [c] 1949 140 1049 0 3056 0 480 929 605 8209 
Fuels for Electricity Exports [d] 0 0 119 0 19 0 0 92 27 256 
Sub-Total 1949 140 1167 0 3075 0 480 1022 632 8465 
Exports of Primary Energy 812 185 737 O 1014 0 0 0 0 2747 
Total Disposition [e] 2761 325 1904 O 4088 0 480 1022 632 11212 
Energy Imports 0 0 551 0 668 0 0 0 0 1219 
Energy Production 2720 329 1396 0 3516 0 480 1022 632 10095 
Total Primary Supply [e] 2720 329 1947 O 4184 0 480 1022 632 11314 


Notes:[a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Disposition and supply may not balance due to inventory changes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


a 


(Petajoules) 1985 
History 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 


Sectoral Demand 


Residential 508 4 3 411 265 0 107 0 0 1329 
Commercial 423 16 1 309 130 1 8 0 0) 888 
Petrochemical 305 100 0 ) 132 0 0 0 0 537 
Industrial [a] 610 12 264 611 274 40 378 0) 0 2190 
Transportation 1 14 0 3 1714 0 0 0 0 1732 
Road 1 14 0 3 1389 0 0 0 0 1407 
Rail 0 0 0 0) 92 0 0 0 0 92 
Air 0 0 0 0 160 0 0) 0) 0 160 
Marine 0 0 0 0 73 0 0 0 0 73 
Non-Energy Use [a] 0 0 0 0 211 0 0 0 0 211 
Total End Use 1848 TAZ 268 1334 2725 4) 493 0 0 6886 
Own Use and Conversions 
Own Use 133 17 4 125 221 0 0 0 0 500 
Electricity Generation [d] @ 0) 695 0) 70 0 23 977 673 2500 
Steam Production 0 0 3 0 i 0 0 0 41 $1 
Other Conversions 13 36 221 0 -36 0 0 0 0 234 
Total Own Use and Conversions 208 53 923 125 262 0 23 977 715 3285 
Less Non-Primary Demand [b] 0 74 211 1459 -74 4 0 0 0 1710 
Total Primary Demand [c] 2056 156 980 0 3061 0 517 977 715 8461 
Fuels for Electricity Exports [d] 0 0 106 0 3 0 0 111 21 241 
Sub-Total 2056 156 1087 0 3064 0 517 1088 735 8701 
Exports of Primary Energy 991 163 802 0 1419 0 0 0 0 3375 
Total Disposition [e] 3047 319 1889 0 4483 0 517 1088 735 12077 
Energy Imports 0 0 437 0 796 0 0 0 0 1233 
Energy Production 3047 319 1487 0 3607 0 517 1088 735 10800 
Total Primary Supply [e] 3047 319 1924 0 4403 0 517 1088 735 12032 


Notes: [a] Excludes Petrochemicals. 
{b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
{c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
(d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Disposition and supply may not balance due to inventory changes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 1986 
Low Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 516 35 3 424 261 0 109 0 0 1347 
Commercial 436 17 1 322 134 1 9 0 0 919 
Petrochemical 318 108 0 0 128 0 0 0 0 554 
Industrial [a] 623 13 285 643 307 34 386 0 0 2292 
Transportation 2 15 0 3 1735 0 0 0) 0 1755 
Road 2 15 0 3 1393 0 0 0 0) 1413 
Rail 0 0 0 0 95 0 0 0 0 95 
Air 0 0 0 0 165 0 0 0) 0) 165 
Marine 0 0 0 0 82 0 0 0) 0 82 
Non-Energy Use [a] 0 0 0 0 217 0 0 0 0 217 
Total End Use 1895 187 289 1393 2781 35 504 0 0 7084 
Own Use and Conversions 
Own Use 133 18 5 133 226 0 0 0 0 514 
Electricity Generation [d] 39 0) 725 0) 78 0) 25 1013 763 2643 
Steam Production 0 0 1 0 2 0 0 0 44 44 
Other Conversions 12 36 241 0 -36 0 0 0 0 253 
Total Own Use and Conversions 184 53 971 133 270 0 25 1013 805 3454 
Less Non-Primary Demand [b] 0 76 229 1526 -76 35 0 0 0 1790 
Total Primary Demand [c] 2078 164 1031 0 3127 0 529 1013 805 8747 
Fuels for Electricity Exports [d] 0 0 € 0 0 0 0) 120 22 204 
Sub-Total 2078 164 1094 0) 3127 0 529 1132 827 8952 
Exports of Primary Energy 853 143 661 0 1688 0 0 0 0) 3345 
Total Disposition 2931 307 1755 0 4815 0 529 1132 827 12297 
Energy Imports 0 0 373 0 976 0 0 0 0 1349 
Energy Production 2931 307 1382 0 3874 0) 529 1132 827 10983 
Total Primary Supply 2931 307 1755 0 4850 0) 529 1132 827 12331 


Notes: [a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d]Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


ee 


(Petajoules) 1986 
High Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Sectoral Demand 
Residential 515 35 3 424 255 0 109 0 0 1341 
Commercial 436 17 1 322 132 1 9 0 0 917 
Petrochemical 318 108 0 0 128 0 0 0 0 554 
Industrial [a] 630 13 284 643 301 34 386 0 0 2291 
Transportation 2 15 0 3 1726 0 0 0 0 1747 

Road 2 15 0 3 1390 0 0 0 0 1410 

Rail 0 0 0 0 94 0 0 0 0 94 

Air 0 0 0 0 162 0 0 0 0 162 

Marine 0 0 0 0 79 0 0 0 0 79 
Non-Energy Use [a] 0) 0 0 0 216 0 0 0 0 216 
Total End Use 1900 187 288 1393 2758 35 504 0 0 7065 
Own Use and Conversions 
Own Use 133 18 5 133 224 0 0 0 0 513 
Electricity Generation [d] 41 0 714 0 78 0 25 1009 766 2634 
Steam Production 0 0 1 0) 2 0 0 0 44 44 
Other Conversions 12 $b) 239 0 -35 0 0 0 0 251 
Total Own Use and Conversions 186 53 958 133 269 0 25 1009 807 3442 
Less Non-Primary Demand [b] 0 7§ 228 1526 -75 35 0 0 0 1789 
Total Primary Demand [c] 2086 166 1018 0 3102 0 530 1009 807 8718 
Fuels for Electricity Exports [d] 0 0 @ 0 0 0 0 133 23 218 
Sub-Total 2086 166 1080 0 3102 0 530 1142 830 8936 
Exports of Primary Energy 853 142 661 0 1752 0 0 0 0 3408 
Total Disposition 2939 308 1741 0 4854 0 530 1142 830 12344 
Energy Imports 0 0 360 0 965 0 0 0 0) 1325 
Energy Production 2939 308 1381 0 3891 0 530 1142 830 11021 
Total Primary Supply 2939 308 1741 0 4856 0 530 1142 830 12346 


Notes:[a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d]Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 1987 


Low Price Case 


Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 

Residential 530 35 3 434 256 0 111 0 0 1369 
Commercial 456 17 1 334 136 1 10 0 0 954 
Petrochemical 333 121 0 0 114 0) 0) 0 0 568 
Industrial [a] 660 13 300 658 320 35 395 0 0 2380 
Transportation 2 15 0 3 1757 0 0) 0 0 1777 
Road 2 15 0 3 1398 0 0 0 @) 1419 
Rail 0 0 0 0 100 0 0 0 0 100 
Air 0 0 0 0 171 0 0 0 0 4 
Marine 0 0 0 0 87 0 0 0 0 87 
Non-Energy Use [a] 0 0 0 0 222 0 0 0 @) 222 
Total End Use 1980 202 303 1429 2805 36 516 0 0 7271 

Own Use and Conversions 
Own Use 145 20 5 136 228 0 0 0 0 534 
Electricity Generation [d] 40 0 709 0 79 0 26 1032 876 2764 
Steam Production 0 0 1 0 2 0 0 0 42 45 
Other Conversions 14 35 253 0 -35 0 0 0 0 267 
Total Own Use and Conversions 200 55 968 136 274 0 26 1032 918 3609 
Less Non-Primary Demand [b] 0 79 241 1566 -79 36 0 0 0 1842 
Total Primary Demand [c] 2179 179 1031 0 3158 0 542 1032 918 9038 
Fuels for Electricity Exports [d] 0 0 & 0 0 0 0 136 25 224 
Sub-Total 2179 179 1093 0 3158 0 542 1169 943 9262 
Exports of Primary Energy 1014 140 664 0 1465 0 0) 0 0 3284 
Total Disposition 3193 319 1757 0 4623 0 542 1169 943 12546 
Energy Imports 0 0 370 0 981 0 0 0) 0 1351 
Energy Production 3193 319 1388 0 3708 0 542 1169 943 11261 
Total Primary Supply 3193 319 1757 0 4689 0 542 1169 943 12612 


Notes: [a] Excludes Petrochemicals. 

[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 

[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 

[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 

[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 


Sectoral Demand 
Residential 
Commercial 
Petrochemical 
Industrial [a] 
Transportation 

Road 

Rail 

Air 

Marine 
Non-Energy Use [a] 


Total End Use 

Own Use and Conversions 
Own Use 

Electricity Generation [d] 
Steam Production 

Other Conversions 

Total Own Use and Conversions 
Less Non-Primary Demand [b] 
Total Primary Demand [c] 
Fuels for Electricity Exports [d] 
Sub-Total 

Exports of Primary Energy 


Total Disposition 


Energy Imports 
Energy Production 


Total Primary Supply 


Notes:[a] Excludes Petrochemicals. 


Natural 
Gas 


(1) 


Coal,Coke 


NGL Coke Oven 


(2) 


Gas 
(3) 


ooooocowo—-wWo 


297 


[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
{e] Differences in oil supply and disposition result from differences in conversion factors and treatment 


of gas plant butanes. 
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High Price Case 


Electricity Oil [e] 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 1988 
Low Price Case 
Coal, Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 544 35 3 448 252 0 113 0 0 1396 
Commercial 474 18 1 343 137 1 11 0 0 985 
Petrochemical 337 129 0 0 95 0 0 0 0 562 
Industrial [a] 711 13 308 675 316 35 399 0 0 2458 
Transportation 3 16 0 3 1777 0 0 0 0) 1798 
Road 3 16 0 3 1407 0 0 0 0) 1429 
Rail 0 0 0 0 102 0 0 0 0 102 
Air 0 0 0 0 176 0 0 0 0 176 
Marine 0 0 0 0 92 0 0 0 0 92 
Non-Energy Use [a] 0 0 0 0 229 0 0 0) 0 229 
Total End Use 2069 212 312 1469 2806 36 §23 0 0) 7427 
Own Use and Conversions 
Own Use 163 22 6 138 228 0 0 0 0 557 
Electricity Generation [d] 42 0 653 0 89 0) 27 1048 1025 2883 
Steam Production 0 0 1 0 2 0 0 0 42 45 
Other Conversions 15 35 259 0 -35 0 0 0 0 274 
Total Own Use and Conversions 220 57 918 138 283 0 27 1048 1067 3759 
Less Non-Primary Demand [b] 0 81 247 1607 81 36 0 0 0 1890 
Total Primary Demand [c] 2288 189 984 0 3170 0 550 1048 1067 9296 
Fuels for Electricity Exports [d] 0 0 55 0 0 0 0 131 35 221 
Sub-Total 2288 189 1038 0 3170 0 550 1179 1102 9516 
Exports of Primary Energy 1233 150 668 0 1202 0 0 0 0 3253 
Total Disposition 3521 339 1706 0 4372 0 550 1179 1102 12769 
Energy Imports 0 0 333 0) 993 0 0 0 0 1326 
Energy Production 3521 339 1373 0 3443 0 550 1179 1102 11507 
Total Primary Supply 3521 339 1706 0) 4436 0) 550 1179 1102 12833 


Notes: [a] Excludes Petrochemicals. 

[b] Oil products include refinery LPG for the purpose of 

calculating primary energy demand. 

[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 

[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 

[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


i 


(Petajoules) 1988 
High Price Case 
Coal,Coke 
Natura! NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Sectoral Demand 
Residential 529 35 3 448 237 0 113 0 0 1365 
Commercial 457 18 1 340 132 1 11 0 0 960 
Petrochemical 337 129 0 0 95 0 0 0 0 562 
Industrial [a] 682 13 298 663 304 3 398 0 0 2392 
Transportation 4 18 0 4 1744 0 0 0 0 1770 

Road 4 18 0 4 1390 0 0 0 0 1416 

Rail 0 0 0 0 99 0 0 0 0 99 

Air 0 0 0 0 170 0 0 0 0 170 

Marine 0 0 0 0 84 0 0 0 0 84 
Non-Energy Use [a] 0 0 0 0 225 0 0 0 0 225 
Total End Use 2009 213 302 1455 2737 34 522 0 0 7272 
Own Use and Conversions 
Own Use 159 22 5 137 222 0) 0 0) 0 546 
Electricity Generation [d] 49 0 626 0 91 0 27 1036 1024 2854 
Steam Production 0 0 1 0 2 0 0 0 40 42 
Other Conversions 15 35 252 0 -35 0 0 0 0 267 
Total Own Use and Conversions 222 57 884 137 281 0 27 1036 1064 3708 
Less Non-Primary Demand [b] 0 79 240 1592 79 34 0 0 0 1866 
Total Primary Demand [c] 2231 191 946 0 3097 0 549 1036 1064 9114 
Fuels for Electricity Exports [d] 0 0 74 0 0 0) 0 146 39 259 
Sub-Total 2231 191 1020 0 3097 0 549 1182 1102 9373 
Exports of Primary Energy 1233 129 668 0 1399 0 0 0 0 3429 
Total Disposition 3464 320 1688 0 4496 0 549 1182 1102 12802 
Energy Imports 0 0 310 0 961 0 0 0 0 1271 
Energy Production 3464 320 1378 0 3597 0 549 1182 1102 11592 
Total Primary Supply 3464 320 1688 0 4558 0 549 1182 1102 12863 


Notes: [a] Excludes Petrochemicals. 
[b]Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 1989 
Low Price Case 
Coai,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 555 36 3 461 248 0) 115 0 0 1417 
Commercial 486 18 1 351 137 1 12 0 0) 1007 
Petrochemical 339 135 0 0 97 0 0 0 0 571 
Industrial [a] 776 14 316 661 332 34 404 0 0 2536 
Transportation 3 16 0 3 1794 0 0 0 0 1817 
Road 3 16 0 3 1419 0 0) 0 ) 1442 
Rail 0 0 0 0 104 0 0 0 0 104 
Air 0 0 0 0 178 0 0 0 0 178 
Marine 0 0 0 0 92 0 0 0 0 92 
Non-Energy Use [a] 0 0 0 0 233 0 0 0 0 233 
Total End Use 2159 220 320 1476 2841 35 531 0 0 7581 
Own Use and Conversions 
Own Use 183 23 6 137 231 0 0) 0 0 582 
Electricity Generation [d] 40 0 671 0 97 0 29 1025 1094 2955 
Steam Production 0 0 1 0 2 0 0 0 42 44 
Other Conversions 17 35 265 0 -35 0 0 0 0 282 
Total Own Use and Conversions 240 58 943 137 295 0 29 1025 1135 3863 
Less Non-Primary Demand [b] 0 83 253 1613 83 35 0 0 0) 1901 
Total Primary Demand [c] 2399 195 1010 0 3218 0) 560 1025 1135 9542 
Fuels for Electricity Exports [d] 0 0 56 0 0 0 0 138 44 236 
Sub-Total 2399 195 1067 0 3218 0 560 1163 1176 9778 
Exports of Primary Energy 1462 186 672 0 983 0 0 0 0 3303 
Total Disposition 3861 381 1738 0 4201 0 560 1163 1176 13081 
Energy Imports 0) 0 341 0 1022 0 0 0 0 1363 
Energy Production 3861 381 1397 0 3234 0 560 1163 1176 11773 
Total Primary Supply 3861 381 1738 0 4256 0 560 1163 1176 13136 


Notes: [a] Excludes Petrochemicals. 

[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 

[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 

[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 

[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 


Sectoral Demand 
Residential 
Commercial 
Petrochemical 
Industrial [a] 
Transportation 

Road 

Rail 

Air 

Marine 
Non-Energy Use [a] 


Total End Use 

Own Use and Conversions 
Own Use 

Electricity Generation [d} 
Steam Production 

Other Conversions 

Total Own Use and Conversions 
Less Non-Primary Demand [b] 
Total Primary Demand [c] 
Fuels for Electricity Exports [d] 
Sub-Total 

Exports of Primary Energy 


Total Disposition 


Energy Imports 
Energy Production 


Total Primary Supply 


Notes: [a] Excludes Petrochemicals. 


Natural 
Gas 


(1) 


§31 
462 
339 
730 


(2) 


Coal,Coke 
NGL Coke Oven 


Gas 


[b] Oil products include refinery LPG for the purpose of 


calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 


in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh_ and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 


of gas plant butanes. 
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Total 
(10) 
1372 
971 
571 
2444 
1777 
1423 
101 
170 
84 
229 
7365 
566 
2912 
41 
274 
3792 
1873 
9284 
271 
9555 
3535 
13090 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 1990 
Low Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 

5 Gas Gas 

: (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 562 36 3 472 242 0 116 0 0 1431 
Commercial 493 18 1 359 136 1 13 0 0 1021 

: Petrochemical 343 140 0 0 98 0 0 0 0 581 

3 Industrial [a] 793 14 314 671 322 32 406 0 0 PASS 

Transportation 4 ul?/ 0 3 1807 0 0 0 0 1831 

4 Road 4 17 0 3 1435 0 0 0 0 1459 

] Rail 0 0 0 0 105 0 0 0) 0 105 

q Air 0 0) 0 0 177 0 0 0 0 gare 

: Marine 0 0 0 0 90 0 0 0 0 90 
4 Non-Energy Use [a] 0 0 0 0 236 0 0 0 0 236 

: 

' Total End Use 2195 226 317 1506 2841 3 §36 0 0 7654 

4 Own Use and Conversions 

Rs Own Use 183 24 6 138 231 0 0 0 0 582 

Electricity Generation (d] 44 0 694 0 72 0 30 1038 1160 3038 

____ Steam Production 0 0 1 0 2 0 0 0 39 42 

4 Other Conversions 17 35 262 0 -35 0) 0) ) 0) 279 

: Total Own Use and Conversions 243 60 963 138 269 0 30 1038 1199 3940 

Less Non-Primary Demand [b] 0 84 249 1644 84 33 0 0 0 1926 

. 

‘ 

Total Primary Demand [c] 2438 202 1031 0 3194 0 566 1038 1199 9668 
Fuels for Electricity Exports [d] 0 0 69 0 0 0 0 149 50 267 
Sub-Total 2438 202 1100 0 3194 0 566 1186 1249 9935 
Exports of Primary Energy 1401 171 676 0 806 0 0 0 0 3054 
Total Disposition 3839 373 1776 0 4000 0 566 1186 1249 12989 
Energy Imports 0) 0 327 0 1002 0 0 0 0 1330 
Energy Production 3839 373 1449 0 3067 0 566 1186 1249 11729 
Total Primary Supply 3839 373 1776 0) 4069 0 566 1186 1249 13059 


Notes:[a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
i [c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


i 


(Petajoules) 1990 
High Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 531 35 3 473 216 0 115 0 0 1373 
Commercial 462 18 1 353 128 1 13 0 0 976 
Petrochemical 343 140 0 0 98 0 0 0 0) 581 
Industrial [a] 737 14 301 657 301 <0) 406 0 0 2445 
Transportation 6 20 0 5 1748 0 0 0 0 1779 
Road 6 20 0 5 1399 0 0 0 0 1430 
Rail 0 0 0 0 101 0 0 0 0 101 
Air 0 0 0 0 168 0 0 0 0 168 
Marine 0 0 0 0 80 0 0 0 0 80 
Non-Energy Use [a] 0 0 0 0 233 0 0 0 0 233 
Total End Use 2079 227 305 1489 2724 30 534 0 0 7388 
Own Use and Conversions 
Own Use 174 24 6 137 221 0 0 0 0 563 
Electricity Generation [d] 51 0 668 0 8&3 0 30 1022 1152 3006 
Steam Production 0 0 1 0 2 0 0 0 35 38 
Other Conversions 16 35 253 0 -35 0 0 0 0 269 
Total Own Use and Conversions 241 59 928 137 272 0 30 1022 1187 3876 
Less Non-Primary Demand [b] 0 81 241 1626 81 30 0 0 0 1898 
Total Primary Demand [c] 2319 205 992 0 3076 0 564 1022 1187 9366 
Fuels for Electricity Exports [d] 0 0 90 0 0 0 0 166 61 317 
Sub-Total 2319 205 1081 0 3076 0 564 1188 1248 9683 
Exports of Primary Energy 1401 103 676 0 1231 0 0 0 0 3411 
Total Disposition 3720 308 1757 0 4307 0 564 1188 1248 13095 
Energy Imports 0 0 294 0 929 0 0 0 0 1223 
Energy Production 3720 308 1463 0 3437 0 564 1188 1248 11929 
Total Primary Supply 3720 308 1757 0 4366 0 564 1188 1248 13152 


Notes:[a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 1995 
Low Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 585 37 3 §23 213 0 124 0 0 1485 
Commercial 545 21 1 412 124 1 19 0) 0) 1122 
Petrochemical 360 162 0 0 100 0 0 0 0) 622 
Industrial [a] 915 16 350 764 310 27 420 0 0 2802 
Transportation 6 18 0 4 1938 0 0 0 @) 1966 
Road 6 18 0 4 1531 0 0) 0 0 1559 
Rail 0 0) 0 0 111 0 0 0 0 111 
Arr 0 0 0 0 195 0 0 0 0 195 
Marine 0) 0) 0 0 101 0 0 0 0 101 
Non-Energy Use [a] 0 0 0 0 259 0 0 0 0 259 
Total End Use 2411 254 354 1703 2945 28 563 0 0 8256 
Own Use and Conversions 
Own Use 168 26 9 153 239 0 0 0 596 
Electricity Generation [d] 55 0 879 0 56 0 a4 1150 1307 3488 
Steam Production 0 0 1 0 2 0 0 0 32 34 
Other Conversions 15 36 287 0 -36 0 0 0 @) 302 
Total Own Use and Conversions 238 €2 1176 153 261 0 4) 1150 1339 4420 
Less Non-Primary Demand [b] 0 87 273 1856 87 28 0 0 0 2157 
Total Primary Demand [c] 2649 229 1257 0 3292 0 603 1150 1339 10519 
Fuels for Electricity Exports [d] 0 0 107 0 0 0 0 137 53 297 
Sub-Total 2649 229 1364 0 3292 0) 603 1287 1392 10816 
Exports of Primary Energy 526 153 754 0 772 0 0 0 0 2205 
Tota! Disposition 3175 382 2117 0 4065 0 603 1287 1392 13021 
Energy Imports 0 0 372 0 1717 0 0 0 0 2089 
Energy Production 3175 382 1745 0 2450 0 603 1287 1392 11035 
Total Primary Supply 3175 382 2117 0 4167 0 603 1287 1392 13124 


Notes:[a] Excludes Petrochemicals. 

[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 

[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 

[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 

[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 


Sectoral Demand 
Residential 
Commercial 
Petrochemical 
Industrial (a) 
Transportation 

Road 

Rail 

Air 

Marine 
Non-Energy Use (a) 


Total End Use 

Own Use and Conversions 
Own Use 

Electricity Generation (d) 
Steam Production 

Other Conversions 

Total Own Use and Conversions 
Less Non-Primary Demand (b) 
Total Primary Demand (c) 
Fuels for Electricity Exports (d) 
Sub-Total 

Exports of Primary Energy 


Total Disposition 


Energy Imports 
Energy Production 


Total Primary Supply 


Notes:[a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 


Natural 
Gas 
(1) 
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487 
360 
809 


calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 


[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 


of gas plant butanes. 
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Table A3-3 (Continued) 
Total Energy Balance - Canada 


ge 


(Petajoules) 2000 
Low Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas [f] Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 616 39 3 573 198 0 132 0 0 1561 
Commercial 610 24 1 476 112 1 29 0 ) 1254 
Petrochemical 386 188 0 0 100 0 0 0 0 675 
Industrial [a] 1062 18 388 872 327 28 432 0 0 3127 
Transportation 8 19 0 4 2091 0 0 0 0 2123 
Road 8 19 0 4 1644 0 0 0 0 1676 
Rail 0 0 0 0 120 0 0 0 0 120 
Air 0 0 0 0 212 0 0 0) 0) 212 
Marine 0 0 0 0 114 0 0 0 0) 114 
Non-Energy Use [a] 0 0 0 0 285 0 0 0 0 285 
Total End Use 2683 289 392 1925 3114 29 593 0) 0 9024 
Own Use and Conversions 
Own Use 159 27 10 172 253 0 0 0 0) 621 
Electricity Generation [d] 60 0 1199 0 55 0 47 1278 1331 3970 
Steam Production 0 0 1 0 2 0 0 0) 34 36 
Other Conversions 12 38 319 0 -38 0 0 0 0 331 
Total Own Use and Conversions 232 65 1529 172 272 0 47 1278 1365 4959 
Less Non-Primary Demand [b] 0 92 304 2097 -92 29 0 0 0 2430 . 
Total Primary Demand [c] 2914 262 1616 0 3478 0 640 1278 1365 11553 
Fuels for Electricity Exports [d] 0 0 152 0 0 0 0 142 27 321 
Sub-Total 2914 262 1769 0 3478 0 640 1420 1392 11874 
Exports of Primary Energy 0 39 841 0 689 0 0 0 0) 1568 
Total Disposition 2914 301 2609 0 4166 0 640 1420 1392 13443 
Energy Imports 0) 0 §35 0 2213 0 0 0 0 2748 
Energy Production 2704 301 2075 0 2062 0 640 1420 1392 10594 
Total Primary Supply 2704 301 2609 0 4275 0 640 1420 1392 13341 


Notes:[a] Excludes Petrochemicals. 

[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 

(c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 

[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 

[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 

[f] Differences between natural gas supply and disposition reflect the cross-over of supply and 
demand in the later years of the projection. 
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Table A3-3 (Continued) 


Total Energy Balance - Canada 


(Petajoules) 


Sectoral Demand 
Residential 
Commercial 
Petrochemical 
Industrial[a] 
Transportation 

Road 

Rail 

Air 

Marine 
Non-Energy Use [a] 


Total End Use 

Own Use and Conversions 
Own Use 

Electricity Generation [d] 
Steam Production 

Other Conversions 

Total Own Use and Conversions 
Less Non-Primary Demand [b] 
Total Primary Demand [c] 
Fuels for Electricity Exports [d] 
Sub-Total 

Exports of Primary Energy 
Total Disposition 


Energy Imports 
Energy Production 


Total Primary Supply 


Notes:[a] Excludes Petrochemicals. 
[b] Oil products include refinery LPG for the purpose of 


Natural 
Gas 
(1) 


calculating primary energy demand. 


[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
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(3) 


Le) 


oooo0ocoon oc — 


360 


2000 


High Price Case 


Electricity Oil [e] 


(4) 


oo 


[d] Hydro and Nuclear are converted at 3.6 GU/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 


of gas plant butanes. 
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Total 
(10) 
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4828 
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2275 
13392 


1544 
11955 


13500 


Table A3-3 (Continued) 
Total Energy Balance - Canada 


(Petajoules) 2005 
Low Price Case 
Coal,Coke 
Natural NGL Coke Oven Electricity Oil [e] Steam Renewable Hydro [d] Nuclear [d] Total 
Gas [f] Gas 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Sectoral Demand 
Residential 648 4 2 619 194 0 142 0 0 1648 
Commercial 693 27 2 552 110 1 35 0 0 1420 
Petrochemical 400 188 0 0 100 0 0 0 0 688 
Industrial [a] 1283 21 446 1037 367 31 444 0 0 3629 
Transportation 11 20 0 5 2243 0 0 0 0 2279 
Road 11 20 0 5 1754 0 0 0 0 1790 
Rail 0 0 0 0 128 0 0 0 0 128 
Air 0 0 0 0 231 0 0 0 0 231 
Marine 0 0 0 0 130 0 0 0 0 130 
Non-Energy Use [a] 0 0 0 ) 318 0 0 0 0 318 
Total End Use 3034 298 450 2213 3334 32 621 0) 0 9983 
Own Use and Conversions 
Own Use 182 28 10 194 276 0 0 0 0 691 
Electricity Generation [d] 71 0 1488 0 116 0 49 1422 1495 4641 
Steam Production 0 0 1 0 2 0 0 0 37 40 
Other Conversions 14 39 369 0 -39 0 0 0 0 383 
Total Own Use and Conversions 267 67 1868 194 355 0 49 1422 1532 5755 
Less Non-Primary Demand [b] 0 99 351 2408 -99 2 0 0 0 2791 
Total Primary Demand [c] 3302 267 1966 0 3787 0 670 1422 1532 12946 
Fuels for Electricity Exports [d] 0 0 157 0 0 0 0 128 23 307 
Sub-Total 3302 267 2123 0 3787 0 670 1550 1555 13253 
Exports of Primary Energy 0 0 939 0 637 0 0 0 0 1576 
Total Disposition 3302 267 3061 0 4424 0 670 1550 1555 14829 
Energy Imports 0 105 658 0 2769 0 0 0 0 3531 
Energy Production 1751 162 2404 0 1726 0 670 1550 1555 9818 
Total Primary Supply 1751 267 3061 0 4495 0 670 1550 1555 13349 


Notes:[a] Excludes Petrochemicals. 

[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 

[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 

[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 

[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 
of gas plant butanes. 

[f] Differences between natural gas supply and disposition reflect the cross-over of supply and 
demand in the later years of the projection. 


175 


Table A3-3 (Continued) 


Total Energy Balance - Canada 


(Petajoules) 


Sectoral Demand 
Residential 
Commercial 
Petrochemical 
Industrial [a] 
Transportation 

Road 

Rail 

Air 

Marine 
Non-Energy Use [a] 


Total End Use 

Own Use and Conversions 
Own Use 

Electricity Generation [d] 
Steam Production 

Other Conversions 

Total Own Use and Conversions 
Less Non-Primary Demand [b] 
Total Primary Demand [c] 
Fuels for Electricity Exports [d] 
Sub-Total 

Exports of Primary Energy 


Total Disposition 


Energy Imports 
Energy Production 


Total Primary Supply 


Notes:[a] Excludes Petrochemicals. 


Natural 
Gas [f] 
(1) 


576 
596 
400 
1091 


Coal,Coke 


NGL Coke Oven 


(2) 


_ 


303 


8 F Boo8 


Gas 
(3) 


oooooo0o0°co+—WN 


404 


[b] Oil products include refinery LPG for the purpose of 
calculating primary energy demand. 
[c] Butanes for blending in gasoline is excluded from oil and included 
in NGL at primary fuels level. 
[d] Hydro and Nuclear are converted at 3.6 GJ/MWh and 12.1 GJ/MWh respectively. 
[e] Differences in oil supply and disposition result from differences in conversion factors and treatment 


of gas plant butanes. 


2005 


High Price Case 


Electricity Oil [e] 


(4) 


(5) 


1495 
3495 


4990 


Steam 


(6) 


coCcCOOOk8O=A0 


in) 
N 


oooo 


[f] Differences between natural gas supply and disposition reflect the cross-over of supply and 
demand in the later years of the projection. 
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Renewable 


(7) 


Hydro [d] 


(8) 


oooooo0o0°coc9c;jneae 


oO 


Nuclear [d] 


(9) 


oS 1eo'o Clore O.ao 


Oo 


Total 


(10) 


1523 
1269 
688 
3277 
1994 
1578 
118 
185 
113 
305 


9057 


Table A3-4 


Historical Data - End Use Energy Demand by Fuel - Canada 


(Petajoules) 


Electricity 

Oil Products 

_ Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


1965 


470.9 
2202.9 
545.5 
37.0 


429.8 
88.8 


3775.0 


1975 


856.9 
3289.7 
1208.0 

77.3 


234.3 
62.6 


5728.8 


1966 


512.6 
2316.8 
600.5 
46.7 


410.2 
82.6 


3969.3 


1976 


918.3 
3391.4 
1326.5 

88.8 


242.2 
319.7 


6286.8 


1967 


542.6 
2466.7 
652.6 
47.3 


377.2 
81.5 


4167.9 


1977 


986.7 
3416.7 
1416.6 

89.6 


236.6 
319.2 


6465.4 


1968 
579.4 
2612.3 
719.0 
46.4 


366.9 
78.1 


4402.1 


1978 
1032.7 
3475.8 
1495.8 

64.6 


246.6 
394.6 


6710.1 


AW Ars 


1969 


624.2 
2739.8 
816.1 

55.4 


320.7 
72.5 


4628.8 


1979 


1059.3 
3618.5 
1554.2 

94.9 


295.2 
455.8 


7038.1 


1970 


664.0 
2923.0 
879:2 
53.5 


313.0 
68.7 


4901.4 


1980 


1100.7 

3555.4 

1557.1 
105.1 


252.8 
488.2 


7059.4 


1971 


698.7 
2968.3 
974.7 
63.2 


257.4 
62.6 


5024.8 


1981 


1139.2 
3336.5 
1535.6 

Ualies 


224 
472.7 


6823.0 


1972 


758.2 
3165.7 
1092.9 

67.7 


250.0 
56.6 


5391.2 


1982 


1128.9 
2964.6 
1584.5 

102.0 


205.4 
505.6 


6491.1 


1973 


816.5 
3295.3 
1112.3 

66.4 


262.5 
57.3 


5610.2 


1983 


1180.9 
2774.7 
1606.7 

122:5 


2155 
o2on 


6422.5 


1974 


872.0 
3384.2 
1222.7 

82.1 


253.3 
58.4 


5872.8 


1984 


1270.9 
2761.6 
1743.5 

153.0 


238.8 
509.9 


6677.7 


Table A3-5 


Relative Energy Prices by Region and Sector 


(Percent) 


Residential 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 


Commercial 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 
Natural Gas / Heavy Fuel Oil 


Industrial 

Natural Gas / Electricity 
Heavy Fuel Oil / Electricity 
Natural Gas / Heavy Fuel Oil 


Residential 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 


Commercial 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 
Natural Gas / Heavy Fuel Oil 


Industrial 

Natural Gas / Electricity 
Heavy Fuel Oil / Electricity 
Natural Gas / Heavy Fuel Oil 


Note: Relative electricity prices should not be compared to previous published projections. See 


note on Table A3-8. 


1984 


1.00 
1.00 
1.00 


0.93 
0.54 
1.73 
2.07 


N/A 
0.49 
N/A 


1984 


1.00 
1.00 
1.00 


0.93 
0.54 
1.73 
2.07 


N/A 
0.49 
N/A 


1985 


0.92 
1.00 
0.92 


0.95 
0.59 
1.62 
1.93 


N/A 
0.55 
N/A 


1985 


0.92 
1.00 
0.92 


0.95 
0.59 
1:62 
1.93 


N/A 
0.55 
N/A 


1986 


0.87 
0.69 
1.26 


0.92 
0.38 
2.43 
3.49 


N/A 
0.29 
N/A 


1986 


0.88 
0.74 
1.20 


0.92 
0.41 
2.28 
3.14 


N/A 
0.33 
N/A 


Atlantic 


Low Price Case 


1987 


0.77 
0.69 
a 


0.84 
0.37 
2.29 
3.24 


N/A 
0.29 
N/A 


High Price Case 


1987 


0.83 
0.75 
1.10 


0.88 
0.41 
2.13 
2.89 


N/A 
0.34 
N/A 
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1988 


0.76 
0.68 
hi2 


0.83 
0.37 
2.27 
3.34 


N/A 
0.27 
N/A 


1988 


0.84 
0.76 
1.10 


0.89 
0.42 
2.14 
2.89 


N/A 
0.34 
N/A 


1989 


0.78 
0.70 
tol 


0.84 
0.38 
Pfs 
3.26 


N/A 
0.29 
N/A 


1989 


0.87 
0.79 
1.10 


0.91 
0.45 
2.04 
2.79 


N/A 
0.36 
N/A 


1990 


0.80 
0.72 
ee 


0.86 
0.39 
dal 
3.16 


N/A 
0.30 
N/A 


1990 


0.91 
0.83 
1.09 


0.94 
0.47 
1.98 
2.66 


N/A 
0.39 
N/A 


1995 


0.83 
0.75 
1.10 


0.88 
0.41 
2.12 
3.01 


N/A 
0.32 
N/A 


1995 


0.98 
0.91 
1.08 


0.99 
0.52 
1.89 
2.43 


N/A 
0.45 
N/A 


2000 


0.82 
0.74 
La 


0.87 
0.44 
2.13 
3.04 


N/A 
0.32 
N/A 


2000 


0.97 
0.90 
1.08 


0.98 
0.52 
1.90 
2.46 


N/A 
0.44 
N/A 


2005 


0.82 
0.74 
dety 


0.87 
0.41 
2.13 
3.04 


N/A 
0.32 
N/A 


2005 


0.97 
0.90 
1.08 


0.98 
0.52 
1.90 
2.46 


N/A 
0.44 
N/A 


Table A3-5 (Continued) 
Relative Energy Prices by Region and Sector 


(Percent) Quebec 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Natural Gas / Electricity 0.93 0.91 0.92 0.77 0.76 0.79 0.82 0.86 0.86 0.86 
Light Fuel Oil / Electricity 1.34 1.38 0.99 0.99 0.98 1.02 1.05 1.10 1.09 1.09 
Natural Gas / Light Fuel Oil 0.69 0.66 0.93 0.78 0.78 0.78 0.78 0.79 0.79 0.79 
Commercial 
Natural Gas / Electricity 0.66 0.62 0.62 0.50 0.50 0.52 0.54 0.58 0.57 0.57 
Light Fuel Oil / Electricity 0.89 0.89 0.58 0.58 0.57 0.60 0.63 0.66 0.66 0.66 
Natural Gas / Light Fuel Oil 0.75 0.70 1.07 0.87 0.86 0.87 0.87 0.87 0.87 0.87 
Natural Gas / Heavy Fuel Oil 0.94 0.88 1.84 1.49 1.50 1.46 1.43 1.38 1.39 1.39 
Industrial 
Natural Gas / Electricity 0.67 0.67 0.60 0.45 0.45 0.48 0.51 0.55 0.54 0.54 
Heavy Fuel Oil / Electricity 0.74 0.83 0.40 0.40 0.39 0.42 0.45 0.49 0.49 0.49 
Natural Gas / Heavy Fuel Oil 0.91 0.80 1.51 1.14 1.14 1.13 Wale: 1.11 dedi aly 
High Price Case 

1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Natural Gas / Electricity 0.93 0.91 0.93 0.85 0.87 0.93 0.98 1.09 1.08 1.08 
Light Fuel Oil / Electricity 1.34 1.38 1.06 1.09 1.11 1.17; 1.23 1.35 1.34 1.34 
Natural Gas / Light Fuel Oil 0.69 0.66 0.88 0.79 0.79 0.79 0.80 0.81 0.81 0.81 
Commercial 
Natural Gas / Electricity 0.66 0.62 0.63 0.57 0.58 0.62 0.66 0.75 0.74 0.74 
Light Fuel Oil / Electricity 0.89 0.89 0.63 0.65 0.67 0.71 0.76 0.85 0.84 0.84 
Natural Gas / Light Fuel Oil 0.75 0.70 1.00 0.87 0.87 0.87 0.88 0.88 0.88 0.88 
Natural Gas / Heavy Fuel Oil 0.94 0.88 1.63 1.40 1.38 1.34 1.31 1:25 1.26 1.26 
Industrial 
Natural Gas / Electricity 0.67 0.67 0.61 0.54 0.55 0.61 0.66 0.77 0.76 0.76 
Heavy Fuel Oil / Electricity 0.74 0.83 0.46 0.48 0.50 0.55 0.60 0.71 0.70 0.70 
Natural Gas / Heavy Fuel Oil 0.91 0.80 1.35 Ul We. 1.10 1.09 1.08 1.08 1.08 


Note: Relative electricity prices should not be compared to previous published projections. See 
note on Table A3-8. 
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Table A3-5 (Continued) 
Relative Energy Prices by Region and Sector 


(Percent) 


Residential 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 


Commercial 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 
Natural Gas / Heavy Fuel Oil 


Industrial 

Natural Gas / Electricity 
Heavy Fuel Oil / Electricity 
Natural Gas / Heavy Fuel Oil 


Residential 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 


Commercial 

Natural Gas / Electricity 
Light Fuel Oil / Electricity 
Natural Gas / Light Fuel Oil 
Natural Gas / Heavy Fuel Oil 


Industrial 

Natural Gas / Electricity 
Heavy Fuel Oil / Electricity 
Natural Gas / Heavy Fuel Oil 


Note: Relative electricity prices should not be compared to previous published projections. See 


note on Table A3-8. 


1984 


0.76 
22 
0.62 


0.53 
0.83 
0.64 
0.80 


0.68 
0.85 
0.80 


1984 


0.76 
22 
0.62 


0.53 
0.83 
0.64 
0.80 


0.68 
0.85 
0.80 


1985 


0.72 
1.21 
0.59 


0.49 
0.82 
0.60 
0.73 


0.60 
0.82 
0.73 


1985 


0.72 
124 
0.59 


0.49 
0.82 
0.60 
0.73 


0.60 
0.82 
0.73 


1986 


0.67 
0.79 
0.85 


0.45 
0.49 
0.93 
1.40 


0.55 
0.40 
1.38 


1986 


0.68 
0.85 
0.80 


0.46 
0.53 
0.86 
1.25 


0.56 
0.45 
1.23 


Ontario 


Low Price Case 


1987 


0.54 
0.79 
0.68 


0.35 
0.49 
0.71 
1.07 


0.39 
0.39 
1.00 


High Price Case 


1987 


0.61 
0.87 
0.70 


0.40 
0.55 
0.73 
1.04 


0.47 
0.47 
1.00 
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1988 


0.53 
0.78 
0.68 


0.34 
0.48 
0.71 
1.07 


0.39 
0.39 
1.00 


1988 


0.63 
0.89 
0.71 


0.42 
0.57 
0.74 
1.03 


0.49 
0.49 
1.00 


1989 


0.56 
0.81 
0.69 


0.36 
0.51 
0.72 
1.06 


0.42 
0.42 
1.00 


1989 


0.67 
0.94 
0.71 


0.45 
0.61 
0.75 
1.02 


0.55 
0.55 
1.00 


1990 


0.58 
0.84 
0.69 


0.38 
0.53 
0.72 
1.05 


0.44 
0.45 
1.00 


1990 


0.71 
0.99 
0.72 


0.49 
0.65 
0.76 
1.00 


0.60 
0.60 
1.00 


1995 


0.62 
0.88 
0.70 


0.41 
0.56 
0.73 
1.03 


0.49 
0.49 
1.00 


1995 


0.81 
1.09 
0.74 


0.57 
0.73 
0.78 
0.98 


0.71 
0.70 
1.00 


2000 


0.61 
0.87 
0.70 


0.41 
0.56 
0.73 
1.03 


0.48 
0.48 
1.00 


2000 


0.80 
1.08 
0.74 


0.56 
0.72 
0.77 
0.98 


0.69 
0.69 
1.00 


2005 


0.61 
0.87 
0.70 


0.41 
0.56 
0.73 
1.03 


0.48 
0.48 
1.00 


2005 


0.80 
1.08 
0.74 


0.56 
0.72 
0.77 
0.98 


0.70 
0.69 
1.00 


Table A3-5 (Continued) 
Relative Energy Prices by Region and Sector 


(Percent) Manitoba 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Natural Gas / Electricity 0.86 0.82 0.76 0.56 0.54 0.57 0.60 0.63 0.62 0.62 
Light Fuel Oil / Electricity 1.70 1.70 1.14 eu 1.08 1.11 1.14 Heli, 1.16 1.16 
Natural Gas / Light Fuel Oil 0.50 0.48 0.67 0.50 0.50 0.51 0.52 0.54 0.54 0.54 
Commercial 
Natural Gas / Electricity 0.49 0.49 0.45 0.31 0.30 0.32 0.34 0.37 0.36 0.36 
Light Fuel Oil / Electricity 0.91 0.97 0.60 0.58 0.57 0.59 0.61 0.63 0.63 0.63 
Natural Gas / Light Fuel Oil 0.54 0.50 0.75 0.53 0.53 0.55 0.56 0.58 0.58 0.58 
Natural Gas / Heavy Fuel Oil 0.66 0.62 1.19 0.85 0.85 0.85 0.85 0.84 0.84 0.84 
Industrial 
Natural Gas / Electricity 0.59 0.58 0.53 0.33 0.32 0.35 0.38 0.42 0.41 0.41 
Heavy Fuel Oil / Electricity 0.92 0.97 0.47 0.45 0.44 0.47 0.50 0.54 0.53 0.53 
Natural Gas / Heavy Fuel Oil 0.64 0.60 1.13 0.73 0.73 0.74 0.76 0.77 0.77 0.77 
High Price Case 

1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Natural Gas / Electricity 0.86 0.82 0.77 0.66 0.67 0.73 0.80 0.92 0.90 0.90 
Light Fuel Oil / Electricity 1.70 1.70 1.22 1.23 1.24 1.31 1.38 1.51 1.50 1.50 
Natural Gas / Light Fuel Oil 0.50 0.48 0.64 0.54 0.54 0.56 0.58 0.61 0.60 0.60 
Commercial 
Natural Gas / Electricity 0.49 0.49 0.46 0.38 0.39 0.43 0.47 0.56 0.55 0.55 
Light Fuel Oil / Electricity 0.91 0.97 0.65 0.66 0.67 0.72 0.76 0.85 0.84 0.84 
Natural Gas / Light Fuel Oil 0.54 0.50 0.70 0.58 0.58 0.60 0.62 0.65 0.65 0.65 
Natural Gas / Heavy Fuel Oil 0.66 0.62 1.06 0.85 0.85 0.84 0.84 0.84 0.84 0.84 
Industrial 
Natural Gas / Electricity 0.59 0.58 0.54 0.43 0.45 0.51 0.57 0.69 0.67 0.67 
Heavy Fuel Oil / Electricity 0.92 0.97 0.54 0.56 0.57 0.63 0.70 0.82 0.81 0.81 
Natural Gas / Heavy Fuel Oil 0.64 0.60 1.00 0.77 0.78 0.80 0.81 0.84 0.83 0.83 


Note: Relative electricity prices should not be compared to previous published projections. See 
note on Table A3-8. 
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Table A3-5 (Continued) 
Relative Energy Prices by Region and Sector 


(Percent) Saskatchewan 
Low Price Case 


1984 1985 1986 1987 1988 1989 . 1990 1995 2000 2005 


Residential 
Natural Gas / Electricity 0.49 0.44 0.39 0.25 0.24 0.26 0.28 0.31 0.30 0.30 
Light Fuel Oil / Electricity 1.18 131 0.70 0.67 0.64 0.66 0.68 0.71 0.71 0.71 
Natural Gas / Light Fuel Oil 0.41 0.40 0.55 0.38 0.37 0.39 0.41 0.43 0.43 0.43 
Commercial 
Natural Gas / Electricity 0.24 0.21 0.18 0.11 0.10 0.11 0.13 0.14 0.14 0.14 
Light Fuel Oil / Electricity 0.61 0.57 0.35 0.33 0.31 0.33 0.34 0.36 0.35 0.35 
Natural Gas / Light Fuel Oil 0.40 0.38 0.53 0.33 0.33 0.35 0.37 0.40 0.39 0.39 
Natural Gas / Heavy Fuel Oil 0.49 0.40 0.77 0.48 0.48 0.49 0.50 0.52 0.52 0.52 
Industrial 
Natural Gas / Electricity 0.29 0.26 0.22 0.12 0.11 0.13 0.14 0.17 0.16 0.16 
Heavy Fuel Oil / Electricity 0.64 0.61 0.27 0.26 0.25 0.27 0.29 0.31 0.31 0.31 
Natural Gas / Heavy Fuel Oil 0.46 0.43 0.80 0.47 0.46 0.49 0.51 0.53 0.53 0.53 
High Price Case 

1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Natural Gas / Electricity 0.49 0.44 0.40 0.31 0.32 0.35 0.39 0.47 0.46 0.46 
Light Fuel Oil / Electricity 1.18 1.11 0.75 0.74 0.73 0.78 0.82 0.90 0.90 0.90 
Natural Gas / Light Fuel Oil 0.41 0.40 0.52 0.42 0.43 0.46 0.48 0.52 0.51 0.51 
Commercial 
Natural Gas / Electricity 0.24 0.21 0.19 0.14 0.15 0.17 0.19 0.23 0.22 0.23 
Light Fuel Oil / Electricity 0.61 0.57 0.37 0.37 0.36 0.39 0.41 0.46 0.45 0.45 
Natural Gas / Light Fuel Oil 0.40 0.38 0.50 0.39 0.40 0.43 0.46 0.50 0.50 0.50 
Natural Gas / Heavy Fuel Oil 0.49 0.40 0.68 0.52 0.52 0.54 0.55 0.57 0.57 0.57 
Industrial 
Natural Gas / Electricity 0.64 0.61 0.32 0.32 0.32 0.36 0.39 0.47 0.46 0.46 
Heavy Fuel Oil / Electricity 0.46 0.43 0.71 0.52 0.54 0.56 0.58 0.61 0.61 0.61 
Natural Gas / Heavy Fuel Oil 0.43 0.43 0.41 0.43 0.45 0.49 0.54 0.63 0.62 0.62 


Note: Relative electricity prices should not be compared to previous published projections. See 
note on Table A3-8. 
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Table A3-5 (Continued) 
Relative Energy Prices by Region and Sector 


(Percent) Alberta 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Natural Gas / Electricity 0.43 0.43 0.41 0.37 0.36 0.39 0.41 0.44 0.44 0.44 
Light Fuel Oil / Electricity 1.08 1.10 0.68 0.68 0.68 0.71 0.73 0.77 0.76 0.77 
Natural Gas / Light Fuel Oil 0.40 0.39 0.59 0.54 0.53 0.55 0.56 0.57 0.57 0.57 
Commercial 
Natural Gas / Electricity 0.26 0.25 0.23 0.20 0.20 0.22 0.24 0.26 0.26 0.26 
Light Fuel Oil / Electricity 0.78 0.77 0.46 0.46 0.46 0.48 0.50 0.53 0.52 0.52 
Natural Gas / Light Fuel Oil 0.34 0.33 0.51 0.44 0.44 0.46 0.48 0.50 0.50 0.50 
Natural Gas / Heavy Fuel Oil 0.45 0.36 0.71 0.62 0.62 0.63 0.63 0.64 0.64 0.64 
Industrial 
Natural Gas / Electricity 0.25 0.25 0.23 0.19 0.19 0.21 0.23 0.27 0.26 0.26 
Heavy Fuel Oil / Electricity 0.76 0.77 0.36 0.36 0.35 0.38 0.41 0.45 0.44 0.44 
Natural Gas / Heavy Fuel Oil 0.33 0.33 0.65 0.54 0.53 0.56 0.58 0.60 0.60 0.60 
High Price Case 

1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Natural Gas / Electricity 0.43 0.43 0.41 0.43 0.45 0.49 0.54 0.63 0.62 0.62 
Light Fuel Oil / Electricity 1.08 1.10 0.74 0.76 0.78 0.83 0.88 0.98 0.97 0.97 
Natural Gas / Light Fuel Oil 0.40 0.39 0.56 0.57 0.58 0.60 0.61 0.64 0.64 0.64 
Commercial 
Natural Gas / Electricity 0.26 0.25 0.24 0.26 0.27 0.30 0.33 0.40 0.39 0.40 
Light Fuel Oil / Electricity 0.78 0.77 0.50 0.52 0.53 O57; 0.60 0.68 0.67 0.67 
Natural Gas / Light Fuel Oil 0.34 0.33 0.48 0.49 0.50 0.53 0.55 0.59 0.59 0.59 
Natural Gas / Heavy Fuel Oil 0.45 0.36 0.63 0.64 0.64 0.65 0.66 0.67 0.67 0.67 
Industrial 
Natural Gas / Electricity 0.25 0.25 0.24 0.26 0.27 0.31 0.36 0.44 0.43 0.44 
Heavy Fuel Oil / Electricity 0.76 0.77 0.41 0.43 0.45 0.50 0.55 0.65 0.64 0.64 
Natural Gas / Heavy Fuel Oil 0.33 0.33 0.57 0.59 0.60 0.63 0.65 0.68 0.68 0.68 


Note: Relative electricity prices should not be compared to previous published projections. See 
note on Table A3-8. 
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Table A3-5 (Continued) 
Relative Energy Prices by Region and Sector 


(Percent) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 6: 1988" 1989" 1990" 1995 2000 2005 


Residential 
Natural Gas / Electricity 0.58 0.57 0.52 0.46 0.46 0.48 0.50 0.54 0.53 0.53 
Light Fuel Oil / Electricity URLS 1.19 0.79 0.79 0.79 0.82 0.85 0.89 0.88 0.88 
Natural Gas / Light Fuel Oil 0.50 0.48 0.66 0.58 0.58 0.59 0.60 0.61 0.60 0.60 
Commercial 
Natural Gas / Electricity 0.41 0.40 0.36 0.32 0.31 0.33 0.35 0.37 0.37 0.37 
Light Fuel Oil / Electricity 0.74 0.72 0.44 0.44 0.43 0.45 0.47 0.50 0.50 0.50 
Natural Gas / Light Fuel Oil 0.56 0.55 0.82 0.73 0.72 0.73 0.73 0.74 0.74 0.74 
Natural Gas / Heavy Fuel Oil OF, 0.74 1.36 1.20 1.21 AAS 1.16 1.13 1.14 1.14 
Industrial 
Natural Gas / Electricity 0.48 0.45 0.39 0.33 0.32 0.35 0.37 0.41 0.40 0.40 
Heavy Fuel Oil / Electricity 0.67 0.67 0.33 0.33 0.32 0.35 0.37 0.41 0.40 0.40 
Natural Gas / Heavy Fuel Oil 0.71 0.67 1.19 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
High Price Case 

1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Natural Gas / Electricity 0.58 0.57 0.54 0.53 0.54 0.58 0.63 0.71 0.70 0.70 
Light Fuel Oil / Electricity 1.17 1.19 0.85 0.88 0.90 0.95 1.00 tei 1.10 1.10 
Natural Gas / Light Fuel Oil 0.50 0.48 0.63 0.60 0.61 0.62 0.63 0.64 0.64 0.64 
Commercial 
Natural Gas / Electricity 0.41 0.40 0.37 0.36 0.37 0.40 0.44 0.50 0.49 0.49 
Light Fuel Oil / Electricity 0.74 0.72 0.48 0.49 0.51 0:55 0.58 0.66 0.65 0.65 
Natural Gas / Light Fuel Oil 0.56 0.55 0.77 0.74 0.74 0.74 0.75 0.75 0.75 O45 
Natural Gas / Heavy Fuel Oil 0.77 0.74 W22 15 1.13 1.11 1.09 1.05 1.05 1.05 
Industrial 
Natural Gas / Electricity 0.48 0.45 0.40 0.40 0.41 0.45 0.50 0.59 0.58 0.58 
Heavy Fuel Oil / Electricity 0.67 0.67 0.37 0.39 0.41 0.45 0.50 0.59 0.58 0.58 
Natural Gas / Heavy Fuel Oil 0.71 0.67 1.07 1.00 1.00 1.00 1.00 1.00 1.00 1.00 


Note: Relative electricity prices should not be compared to previous published projections. See 
note on Table A3-8. 
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Table A3-6 


End Use Demand by Fuel - Canada and Regions 


(Petajoules) 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


1984 


1270.9 
2761.6 
1743.5 

153.0 


238.8 
509.9 


6677.7 


1984 


1270.9 
2761.6 
1743.5 

153.0 


238.8 
509.9 


6677.7 


1985 


1333.6 
2725.2 
1848.3 

176.9 


26/21 
534.1 


6885.8 


1985 


1333.6 
2725.2 
1848.3 

176.9 


267.7 
534.1 


6885.8 


1986 


1392.6 
2780.9 
1894.5 

186.7 


289.4 
539.3 


7083.5 


1986 


1392.5 
2758.1 
1900.3 

187.3 


287.6 
539.3 


7065.1 


1987 


1429.4 
2805.2 
1979.6 

202.1 


303.5 
SaaS) 


7271.3 


1987 


1420.7 
AAAS) Sho) 
1954.7 

202.8 


296.7 
550.0 


7186.4 


Canada 


Low Price Case 


1988 


1469.3 
2806.2 
2068.6 

212.2 


312.0 
558.6 


7426.9 


High Price Case 


1988 


1455.4 
2737.3 
2009.0 

ZrO 


302.0 
555.6 


Gere2 


1989 


1475.9 
2840.5 
2158.7 

ea he BF 


320.1 
566. 1 


7581.0 


1989 


1459.4 
2747.9 
2067.1 

220.5 


308.2 
562.0 


7365.1 


1990 


1505.6 
2841.2 
2194.7 

22519 


317.4 
569.3 


7654.0 


1990 


1488.8 
2724.0 
2078.8 

226.9 


304.9 
564.4 


7387.7 


1995 


1702.7 
2944.5 
2410.8 

253.7 


354.0 
590.2 


8256.1 


1995 


1682.0 
2693.3 
2194.7 

250n7 


332.6 
583.6 


7742.0 


2000 


1924.6 
3113.9 
2682.8 

288.7 


392.0 
622.3 


9024.2 


2000 


1897.5 
2750.6 
2404.4 

292.3 


360.2 
615.1 


8320.2 


2005 


2213.4 
3333.7 
3034.4 

298.0 


449.8 
653.2 


998 2:5 


2005 


i\lS¥e)s7/ 
2862.9 
2682.2 

303.0 


403.8 
645.5 


9057.1 
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Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


222 


(Petajoules) Atlantic 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 90.9 92.8 98.4 100.8 102.3 104.9 108.0 122.4 142.6 170.8 
Oil Products Sil 312.0 323.0 329.7 33337; 335.8 335.8 338.8 354.8 383.8 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.2 
NGL 46 46 48 49 4.9 5.0 5.1 53 5.8 6.3 
Coal,Coke and Coke 

Oven Gas 7.9 9.1 9.5 9.7 9.7 9.8 9.7 10.2 alan 12.7 
Renewables and Steam 73.0 71.4 66.4 67.4 68.2 69.3 70.2 72.5 75.4 78.9 
Total 491.9 489.9 502.1 512.6 519.0 524.8 528.9 549.2 589.9 652.7 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 90.9 92.8 98.6 101.0 103.2 106.3 110.2 124.8 148.5 WAS 
Oil Products S155 312.0 321.5 326.1 328.4 328.9 S25 319.9 329.9 350.0 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 
NGL 4.6 46 48 49 5.0 5.0 Sa 5.4 6.0 6.5 
Coal, Coke and Coke 

Oven Gas 7.9 9.1 9.5 9.6 9.6 9.6 9.6 9.9 10.6 11.9 
Renewables and Steam 73.0 71.4 66.3 67.2 67.9 68.9 69.7 Theh 78.3 83.7 
Total 491.9 489.9 500.6 508.8 514.1 518.7 522.2 Sasi 573.4 627.7 
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Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


(Petajoules) Newfoundland 
Low Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Electricity 30.9 30.9 32.4 33.0 33.2 33.7 35.8 37.3 40.7 49.6 
Oil Products 77.0 76.5 TU 79.6 80.7 81.0 81.8 76.6 84.8 91.1 
Total 122.9 121.3 123.7 126.3 127.8 128.6 131.9 127.6 140.0 155.9 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Electricity 30.9 30.9 32.8 33.7 35.4 36.9 40.3 41.9 53.1 63.9 
Oil Products 77.0 76.5 77.6 79.1 80.3 80.5 81.0 78.7 80.0 83.4 
Total 1229) N21 A209 5s 126 6 1207 ISI. 8s IsG.e.. 1360." 149.9. 165.2 
(Petajoules) Prince Edward Island 
Low Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Electricity 1.8 1.9 1.9 2.0 2.0 24 24 2.3 26 2.8 
Oil Products 13.9 13.8 14.2 14.4 14.7 14.8 14.7 ieEre 16.7 18.3 
Total 18.0 18.0 18.4 18.7 19.0 19.2 19.3 20.6 22.0 24.2 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Electricity 1.8 1.9 1.9 2.0 2.0 2a 2.1 2.4 2.6 2.8 
Oil Products 13.9 13.8 14.1 14.3 14.3 14.4 14.2 14.4 15:2 16.3 
Total 18.0 18.0 18.3 18.5 18.7 18.8 18.7 19.4 20.8 22.6 
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Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 
(Petajoules) Nova Scotia 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 24.3 25.6 27.0 27.3 27.3 28.0 28.2 33.3 co? BP 47.1 
Oil Products 128.1 120-5 132.9 134.6 135.3 136.1 135.4 140.5 145.1 157.1 
Total 184.8 184.0 187.9 190.2 190.9 192:7 192.3 204.2 Ngo 239.1 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 24.3 25.6 26.9 27. 26.9 27.4 27.4 32.5 37.6 43.9 
Oil Products 128.1 125.5.) 132.3) SP isso mentcon! 183.2 1319 1805 1349 143.8 
Total 184.8 184.0 187.3 188.5 188.2 189.0 187.8 193.3 205.4 223.9 
(Petajoules) New Brunswick 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 33.9 34.4 37.1 38.6 39.7 41.2 42.0 49.5 59.6 FAS 
Oil Products 96.5 96.1 98.2 101.1 103.1 103.9 103.9 106.1 108.2 Ties 
Total 166.2 166.6 172.1 177.4 181.3 184.2 185.4 196.9 210.77 4233.9 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 33.9 34.4 37.0 38.2 38.9 39.9 40.4 48.1 55.1 64.9 
Oil Products 96.5 96.1 97.4 99.5 100.6 100.8 100.4 96.3 99.9 106.4 
Total 166.2 166.6 171.1 175.2 177.4 179.2 179.4 184.6 197.3 216.0 
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Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


ee 


(Petajoules) Quebec 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 445.4 477.5 497.9 510.9 524.6 507.7 521.1 590.9 666.5 762.3 
Oil Products 655.3 613.1 625.5 630.3 631.2 650.4 644.3 656.9 683.9 724.6 
Natural Gas 159.6 185.4 188.5 198.4 213.0 250.2 PST 290.6 324.2 368.9 
NGL 16.7 WS) 19.4 20.1 20.7 23.5 26.0 28.0 29.1 30.6 
Coal,Coke and Coke 

Oven Gas 17.4 22.0 22.8 23.1 23.3 23.7 23.4 AR) 2353 23.9 
Renewables and Steam 86.8 89.9 91.7 93.6 96.0 98.1 99.9 105.1 Aes Hes 
Total 1381.2 1405.4 14458 1476.5 1508.8 1553.7 1571.8 16948 1838.1 2026.0 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 445.4 HOE IS 496.8 506.0 517.0 498.5 Seo Bian 648.4 734.4 
Oil Products 655.3 613.1 619.5 619.6 613.9 625.4 611.3 586.7 586.3 603.8 
Natural Gas 159.6 185.4 190.3 195.3 204.8 PINS) 7/ 238.1 252.8 274.7 308.0 
NGL 16.7 17.5 19.4 20.1 20.6 23.3 257. 27.6 28.7 30.0 
Coal,Coke and Coke 

Oven Gas 17.4 22.0 22.7 22.6 22.4 22.5 22.0 21.1 20.7 20.9 
Renewables and Steam 86.8 89.9 91.9 93.7 96.0 98.1 99.8 104.6 110.4 114.5 
Total 1SSile2 1 405:4 9 144016) 1457-3) 91474257. 150316 1507-9) 156919" “1669.1 181.7 
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Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


(Petajoules) 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


1984 


396.6 
919.2 
710.6 

43.9 


200.7 
123.5 


2394.5 


1984 


396.6 
919.2 
710.6 

43.9 


200.7 
123.5 


2394.5 


1985 


409.9 
916.6 
737.5 

47.6 


Zales 
tedel 


2454.2 


1985 


409.9 
916.6 
737.5 

47.6 


221.5 
421.1 


2454.2 


1986 


428.7 
942.2 
767.4 

51.1 


240.5 
123.4 


2553.3 


1986 


427.9 
933.2 
768.0 

51.4 


238.9 
123.2 


2542.6 


Ontario 


Low Price Case 


1987 


445.4 
948.9 
808.7 

61.2 


2027, 
126.0 


1988 


464.4 
942.5 
860.2 

69.9 


260.0 
128.9 


2642.8 2725.8 


High Price Case 


1987 


439.3 
932.0 
789.2 

61.4 


247.0 
124.5 


1988 


454.1 
914.8 
819.9 

70.1 


251.5 
126.0 


2593.4 2636.5 


190 


1989 


478.3 
955.0 
895.0 

73.8 


266.4 
130.4 


2798.9 


1989 


465.2 
916.9 
836.5 

74.0 


256.7 
126.6 


2675.9 


1990 


485.0 
964.4 
908.7 

77.0 


263.1 
130.4 


2828.5 


1990 


470.5 
915.2 
835.8 

77.2 


253.2 
126.0 


2677.9 


1995 


553.7 
1026.5 
1012.8 

80.8 


288.1 
131.7 


3093.6 


1995 


530.9 
916.7 
882.9 

81.2 


269.9 
125.7 


2807.5 


2000 


626.3 
1088.7 
1128.4 

83.3 


321.0 
144.7 


3392.3 


2000 


598.6 
929.0 
967.2 

84.4 


293.3 
136.7 


3009.3 


2005 


729.1 
1157.0 
1293.8 

86.4 


371.0 
156.5 


3793.9 


2005 


693.7 
952.5 
1094.9 
88.3 


330.3 
147.0 


3306.8 


Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


(Petajoules) Manitoba 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 44.8 46.8 49.2 51.6 52.9 54.2 55:2 63.1 tan 83.1 
Oil Products 100.2 101.9 102.2 103.2 103.9 104.7 105.3 oud 126.0 138.1 
Natural Gas 67.4 Ways 73.0 Wess 80.5 83.0 84.6 93.8 104.0 114.9 
NGL 2.9 2.9 2.9 3.0 3.0 2.9 2.9 Be 3.6 3.9 
Coal,Coke and Coke 

Oven Gas 2.8 2.9 3.0 Shel 3.4 3.5 3.5 4.2 47 55 
Renewables and Steam 9.7 11.3 11.9 12.6 13:2 13.9 14.6 16.1 18.5 20.3 
Total 227.8 237.0 242.2 251.1 256.8 262.2 266.1 294.1 328.9 365.8 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 44.8 46.8 49.2 51.2 52.4 53.6 54.6 62.9 Tile 80.9 
Oil Products 100.2 101.9 101.2 101.6 101.5 101.6 101.4 104.5 dnlicnt 119.2 
Natural Gas 67.4 ale 73.2 76.2 WILT 78.9 79.5 84.1 91.1 98.2 
NGL 2.9 2.9 2.9 3.0 3.0 3.0 3.0 33 Sh7/ 41 
Coal,Coke and Coke 

Oven Gas 2.8 2.9 3.0 ee. Shas! 3.3 3.3 3.8 4.2 4.8 
Renewables and Steam 9.7 11.3 11.9 12.5 13.1 13.8 14.4 15.8 17.9 19.4 
Total 227.8 237.0 241.3 247.7 251.0 254.2 256.1 274.3 300.1 326.5 
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Table A3-6 (Continued) 


End Use Demand by Fuel - Canada and Regions 


(Petajoules) 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


Electricity 

Oil Products 

Natural Gas 

NGL 

Coal,Coke and Coke 
Oven Gas 

Renewables and Steam 


Total 


1984 


37.1 
132.5 
99:9 
4.2 


4.4 
ae 


289.4 


1984 


37.1 
132.5 
99.9 
4.2 


4.4 
U4 


289.4 


1985 


37.4 
134.2 
105.4 

4.7 


48 
11.8 


298.3 


1985 


37.4 
134.2 
105.4 

4.7 


4.8 
11.8 


298.3 


1986 


39.2 
133.2 
107.4 

4.9 


4.9 
12.0 


301.6 


1986 


39.4 
132.0 
108.0 

4.9 


4.9 
12.0 


301.2 


Saskatchewan 


Low Price Case 


1987 


39.9 
131.7 
113.5 

5.0 


Sil 
12.2 


307.4 


High Price Case 


1987 


40.1 
129.8 
ThA. 

5.0 


5.1 
12.1 


303.8 


1988 


40.3 
130.5 
119.0 

5.1 


5.2 
12.3 


312.4 


1988 


41.0 
128.0 
115.4 

Sa 


5.2 
12.3 


307.0 
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1989 


41.6 
130.1 
125.7 

5:2 


5.5 
12.5 


320.6 


1989 


42.8 
127.0 
120.0 

2 


1990 


43.1 
129.7 
131.4 

5.4 


5.7 
Aies7 


327.9 


1995 


47.3 
131.8 
142.1 

a0 


5.4 
13.2 


345.3 


2000 


55.6 
142.9 
164.2 

5.9 


5.5 
13.9 


387.9 


2005 


64.3 
157.3 
186.5 

6.2 


5.3 
14.4 


434.0 


Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


rr 


(Petajoules) Alberta 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 102.0 107.8 107.8 107.4 107.8 108.7 110.4 130.5 144.6 160.2 
Oil Products 320.4 335.4 336.4 337.8 339.0 339.0 837-7 350.4 371.9 401.4 
Natural Gas 530.6 564.2 568.8 580.5 586.1 588.6 593.1 629.6 679.1 742.7 
NGL 2A 90.4 94.4 98.5 99.0 99.3 99.7 120.3 149.3 151.8 
Coal,Coke and Coke 

Oven Gas 2.0 1.8 1.9 1.9 2.0 2.0 2.0 8.9 Wy 15.6 
Renewables and Steam 13.9 14.2 14.4 14.6 14.8 15.0 15.2 15.8 16.8 WE 
Total LOS eeeiits Omtdicorv el A0s/a e111 464708 1 152-On minoeOngnl 255.5) 1373.59 14889 


High Price Case 


1984 1985 1986 1987 1988 1989" 1990 1995 2000 2005 


Electricity 102.0 107.8 110.4 125 115.0 118.1 121.9 151-2 170.4 189.2 
Oil Products 320.4 335.4 336.5 336.9 337.6 337.8 336.8 348.9 368.3 393.3 
Natural Gas 530.6 564.2 571.4 584.9 588.7 590.5 595.1 629.0 677.6 741.4 
NGL Hen 90.4 94.6 99.0 99.5 100.0 100.5 PANTS OES ios 
Coal,Coke and Coke 

Oven Gas 2.0 1.8 1.8 1.9 1.9 1.9 2.0 10.2 13.6 18.0 
Renewables and Steam 13.9 14.2 14.4 14.6 14.8 14.9 ood 15.8 16.8 17.0 
Total LOANS Cent Teoma o.o in oOa4e Gorey ilisd4 1276.8). 1397.9) 1513.2 
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Table A3-6 (Continued) 
End Use Demand by Fuel - Canada and Regions 


(Petajoules) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 154.1 161.4 171.4 173.4 176.9 180.4 182.9 194.9 217.0 243.5 
Oil Products 318.5 312.1 318.4 323.6 325.5 Ses) 324.0 326.4 345.6 371.6 
Natural Gas T7533 184.5 189.5 201.0 209.7 216.3 219.7 242.0 282.8 327.4 
NGL 8.6 9.1 9.3 9.5 9.6 98 9.9 10.6 11.6 2s7. 
Coal,Coke and Coke 

Oven Gas 6h 5) S\.7/ 6.8 7.6 8.5 9.3 10.0 14.0 14.7 15.8 
Renewables and Steam 191.7 214.4 219.4 225.1 225.2 227.0 226.4 PRE SYATE 241.9 25053 
Total 851.7 887.2 914.7 940.1 955.4 968.3 972.8) MOZ3ISeiilisiGueitleciro 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Electricity 154.1 161.4 170.3 170.5 172.7 175.0 176.0 184.8 201.5 218.9 
Oil Products 318.5 Silent 314.3 315.5 Silere, 310.2 305.9 292.9 295.8 306.9 
Natural Gas W753 184.5 189.5 197.3 202.4 205.5 206.4 218.1 248.5 277.1 
NGL 8.6 9.1 9.3 9.5 9.7 9.9 10.0 11.0 12.4 13.6 
Coal,Coke and Coke 
Oven Gas 35 BW, 6.7 7.4 8.1 8.8 9.3 12.6 12.6 13.0 
Renewables and Steam 191.7 214.4 219.5 Zoo 225.5 227.3 226.8 2355 241.3 249.4 
Total 851.7 887.2 909.7 925.6 O35 936.7 934.4 S548 O21 07819 
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(Percent) 


Residential 
Electricity 
Oil 

Natural Gas 
Wood 
Other 
Total 


Commercial 
Electricity 
Oil 

Natural Gas 
Other 
Total 


Industrial 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood Waste 

Other 

Total 


Total End Use 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood 

Wood Waste 

Other 

Total 


Table A3-7 


Distribution of End Use Demand by Fuel and Sector Canada and Regions 


Canada 


Low Price Case 


1988 


1989 


100.0 


2000 


2005 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Canada 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 

Residential 
Electricity 30.2 30.9 31.6 Seu 32.8 33.6 34.5 38.3 40.5 AO T/ 
Oil 21.4 19.9 19.0 18.2 17.4 16.6 15.8 11.8 9.4 8.2 
Natural Gas 37.4 38.3 38.4 38.7 38.8 38.7 38.7 38.2 38.0 37.8 
Wood 7.9 7.9 8.0 8.0 8.0 8.1 8.2 8.6 8.8 9.0 
Other ohh 3.0 3.0 3.0 2.9 2.9 2.9 Om 3.2 3.3 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 34.2 34.8 35.1 3583 35.4 SSU7/ 36.2 38.6 40.3 41.4 
Oil 16.9 14.7 14.4 14.1 13.8 13.4 13.1 10.6 8.4 7.1 
Natural Gas 46.0 47.7 47.5 47.5 47.7 47.6 47.3 47.0 46.9 46.9 
Other 2.9 2.9 3.0 3.1 eh 32 Sh) SF 45 46 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 27.4 27.9 28.1 27.7 27.7 26.4 26.9 28.4 29.3 30.1 
Oil 15:2 12.5 13.2 13.3 12.7 12.9 12.3 10.6 9.9 9.5 
Natural Gas 26.8 279 27.5 27.6 28.5 29.9 30.1 30.9 31.9 33.3 
Coal, Coke and Coke 

Oven Gas 11.1 12.0 12.4 12.5 12.5 12.5 12.3 12.6 12.4 12.2 
Steam re 1.8 1.5 1.4 1.4 1.3 Ue 0.9 0.8 0.8 
Wood Waste 16.7 17.3 16.8 16.7 16.5 16.3 16.3 15.6 14.5 12.9 
Other 0.6 0.6 0.6 0.7 0.7 0.8 0.9 1.0 Tet lee 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 19.0 19.4 19.7 19.8 20.0 19.8 20.2 21.7 22.8 23.8 
Oil 41.4 39.6 39.0 38.4 37.6 37.3 36.9 34.8 33.1 31.6 
Natural Gas 26.1 26.8 26.9 27.2 27.6 28.1 28.1 28.3 28.9 29.6 
Coal, Coke and Coke 

Oven Gas 3.6 3.9 4.1 4.1 4.2 4.2 41 4.3 43 4.5 
Steam 0.7 0.6 0.5 0.5 0.5 0.4 0.4 0.3 0.3 0.3 
Wood Wes Us 1.5 125 15 eS 1.5 1.5 eS as 
Wood Waste 513 55 5.4 55 5.4 5.4 5.4 5.3 5.0 4.7 
Other 2.4 PAH 2.8 3.0 3.2 h.6) 3.4 oi 4.1 4.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Atlantic 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 26.7 27.2 27.3 27.4 27.4 27.6 27.8 30.7 34.6 Sift 
Oil 45.8 46.2 46.2 46.3 46.4 46.3 46.1 42.9 38.3 315)! 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 24.4 23.8 PANT PRT PRVTE 23.7 23.7 24.0 24.4 24.7 
Other Sal 2.9 2 2.6 25 2.4 2.4 2.4 2.6 2.8 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 30.9 33.9 36.1 Sie 39.1 40.7 42.3 48.9 54.3 59.4 
Oil 64.7 61.8 59.4 57:7 56.2 54.5 52.9 46.1 40.5 35:2 
Natural Gas 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 
Other 4.4 43 44 45 4.7 4.7 4.7 5.0 51 5.2 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 28.5 28.8 29.9 29.2 28.8 28.8 29.1 30.9 32.2 34.3 
Oil 36.9 35.9 39.0 39.8 40.2 40.3 40.0 37.6 37.5 38.2 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal, Coke and Coke 

Oven Gas 3.9 5.0 52 Sr SiS) 5 5:2 5.4 5.5 5.6 
Steam 6.2 4.7 0.8 0.8 0.7 0.7 0.7 0.6 0.6 0.5 
Wood Waste 24.0 25.1 24.4 24.1 24.1 24.0 23.9 24.2 22.8 20.0 
Other 0.5 0.6 0.7 0.8 0.9 1.0 st dee: ea 1.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 18.5 18.9 19.6 19.7 19.7 20.0 20.4 22.3 24.2 26.2 
Oil 64.1 63.7 64.3 64.3 64.3 64.0 63.5 61.7 60.1 58.8 
Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Coal, Coke and Coke 

Oven Gas 1.6 1.9 1.9 1.9 1.9 1.9 1.8 1.9 1.9 1.9 
Steam 2.0 1.5 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2 
Wood 5:2 5.2 Bel 5.1 5 Be Sal 5.2 5.1 50 
Wood Waste WS TUF 7.6 7.6 7.6 7.6 7.6 7.4 7) 6.3 
Other 1.0 1.1 Wer. eZ V2 1.2 is! 1.4 TSS 1S 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


197 


Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) 


Residential 
Electricity 
Oil 

Natural Gas 
Wood 
Other 
Total 


Commercial 
Electricity 
Oil 

Natural Gas 
Other 
Total 


Industrial 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood Waste 

Other 

Total 


Total End Use 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood 

Wood Waste 

Other 

Total 


1984 


1987 


Atlantic 


High Price Case 


1988 1989 
278 28.1 
46.0 45.7 

0.0 0.0 
23.7 23.8 
2:5 2.4 

100.0 100.0 
39.4 41.2 
59.9 54.0 

0.1 0.1 
4.7 4.7 

100.0 100.0 
29.3 29.4 
40.1 40.0 

0.0 0.0 
5.1 Sy 
0.7 O7 
23.9 23.7 
0.9 1.0 

100.0 100.0 
20.1 20.5 
63.9 63.4 

0.0 0.0 
1.9 1.8 
0.3 0.3 
5.0 5.1 
7.6 7.6 
1.2 1.3 
100.0 100.0 
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1990 


1995 


2000 


2005 


Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Quebec 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 47.5 49.8 50.3 51.0 52.2 53.2 54.3 58.4 60.7 62.1 
Oil 30.8 27.2 26.3 25.3 23.7 22.3 20.9 15.1 ia 9.9 
Natural Gas 8.5 9.9 10.1 10.4 10.8 11.1 11.3 12.6 ().6) 13.5 
Wood 11.4 11.7 uater4 11.8 11.8 11.9 11.9 12.1 12.4 12.6 
Other 1.7 1.4 1s} 1.5 125 1.5 1.6 1.8 1.9 1.9 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 46.0 49.1 49.6 49.5 49.5 49.6 50.2 53.0 56.7 58.4 
Oil 28.8 22.5 22.2 21.6 eel 20.6 20.2 18.1 14.3 62 
Natural Gas 20.4 23.2 23.0 23.6 24.2 24.6 24.4 23.6 23.6 23.0 
Other 49 5.2 5.2 5.2 5.2 5.2 5:3 5.3 5.4 5.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 47.4 49.2 49.4 49.1 48.6 41.9 42.5 44.7 46.0 A 
Oil 18.1 13.0 13.8 13.7 13.0 15.3 14.1 11.1 10.3 10.1 
Natural Gas 20.4 Zon 22.4 22.9 24.2 28.9 29.6 31.0 31.4 31.6 
Coal, Coke and Coke 

Oven Gas 3.6 4.4 43 4.3 42 4.1 4.0 4) 7p 3.3 2.9 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood Waste 10.0 9.9 9.5 9.4 9.3 8.9 9.0 8.3 7.6 6.6 
Other 0.6 0.5 0.6 0.7 0.8 0.8 0.9 1.1 1.4 1.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 32.2 34.0 34.4 34.6 34.8 32.7 33.2 34.9 36.3 37.6 
Oil 47.4 43.6 43.3 42.7 41.8 41.9 41.0 38.8 37.2 35.8 
Natural Gas 11.6 13.2 13.0 13.4 14.1 16.1 16.4 17.1 17.6 18.2 
Coal, Coke and Coke 

Oven Gas 1.3 1.6 1.6 1.6 1.5 1.5 ie 1.4 1.3 lee 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.3 2.3 2.2 
Wood Waste 3.5 3.5 3.5 3.4 3.4 3.3 3:3 3.1 2.9 27 
Other 1.6 1.7 1.8 1.9 1.9 2.1 2.3 2.4 2.4 2.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A3-7 (Continued) 


Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) 


Residential 
Electricity 
Oil 

Natural Gas 
Wood 
Other 
Total 


Commercial 
Electricity 
Oil 

Natural Gas 
Other 
Total 


Industrial 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood Waste 

Other 

Total 


Total End Use 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood 

Wood Waste 

Other 

Total 


1985 


1986 


50.5 
25.9 
10.3 
11.8 
15 
100.0 


49.7 
22.0 
23.1 
5.2 
100.0 


49.4 
13.4 
22.7 


4.3 
0.0 
9.6 
0.6 
100.0 


34.5 
43.0 
13.2 


1.6 
0.0 
2.4 
3.5 
1.8 
100.0 


Quebec 


High Price Case 


1988 


1989 


1995 


200 


2000 


2005 


Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


ee 


(Percent) Ontario 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 28.7 28.9 29.1 29.3 29.5 29.8 30.2 32.6 34.1 35.1 
Oil Lr 16.1 ileE7/ 15.1 145 13.8 13.2 10.5 9.1 8.4 
Natural Gas 45.7 465 46.6 47.0 47.4 47.7 47.9 48.0 47.8 47.4 
Wood 55 55 55 5.5 55 Bid 5.5 5.6 5.6 5.6 
Other 3.0 3.0 3.0 3.0 3.1 3.1 3.1 616) 3.4 3.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 34.2 34.3 34.2 33.9 33.6 33.5 33.5 34.6 34.7 35.3 
Oil 9.7 8.9 9.3 9.1 8.9 8.7 8.6 6.3 55 46 
Natural Gas 54.8 55.4 55.0 55.4 55.8 55.9 56.0 56.6 56.2 56.4 
Other 1e3 1.4 1.5 1.6 1.7 1.9 2.0 2.5 3.6 3.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 18.4 19.2 19.0 18.8 18.8 18.8 18.9 19.5 20.0 20.7 
Oil 9.1 6.6 8.0 8.4 78 7.4 Ue 6.7 Ore 5.9 
Natural Gas 35.0 35.8 34.5 35.0 36.6 S75 38.1 39.5 40.4 41.3 
Coal, Coke and Coke 

Oven Gas 25.2 26.8 27.4 27.2 26.5 26.3 26.0 25.7 25.4 24.8 
Steam 45 4.0 3.8 3.6 3.5 Sh} $y 2.3 2.1 2.0 
Wood Waste TAS 7.3 6.9 6.6 6.3 6.1 6.2 5.6 54 4.3 
Other 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 16.6 16.7 16.8 16.9 17.0 WAG 17.1 17.9 18.5 19.2 
Oil 38.4 37.3 36.9 35.9 34.6 34.1 34.1 33.2 32.1 30.5 
Natural Gas 29.7 30.0 30.1 30.6 31.6 32.0 32.1 S27; 33.3 34.1 
Coal, Coke and Coke 

Oven Gas 8.4 9.0 9.4 9.6 9.5 9.5 9.3 9.3 9.5 9.8 
Steam 1.5 1.3 1.3 1.3 1.2 Ue a 0.8 0.8 0.8 
Wood 1A 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.9 0.9 
Wood Waste 2.5 2.5 2.4 2.3 2.3 2.2 2.2 2.0 1.9 lz/ 
Other 1.9 2.0 2.1 2.5 2.8 2.9 3.0 3.0 3.1 3.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Ontario 
High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 28.7 28.9 29.3 29.8 30.3 31.0 31.8 36.1 38.4 39.8 
Oil fel 16.1 1533 14.5 Usb? 12.8 11.9 Tht 513 4.0 
Natural Gas 45.7 46.5 46.9 47.1 47.3 47.4 47.5 46.9 46.8 46.5 
Wood 55 55 55 5a 5.6 5.6 5.6 5.9 6.0 6.1 
Other 3.0 3.0 3.0 Shi 3.1 Onl Ste 33 Shs 3.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 34.2 34.3 34.3 34.2 34.2 34.4 34.6 36.0 36.3 36.9 
Oil 9.7 8.9 9.1 8.9 8.7 8.5 8.3 5.9 49 4.0 
Natural Gas 54.8 55.4 55a 55.3 55:3 55.2 55.0 5597) Bai2 55.4 
Other 1.3 1.4 1.5 1.6 Uaté 1.9 2.0 2.5 SLi 617/ 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 18.4 19.2 19.0 18.8 18.9 19.0 19.2 20.4 21.3 22.3 
Oil 9.1 6.6 7.7 8.1 75 7.0 6.7 5.8 5.4 5.1 
Natural Gas 35.0 35.8 34.8 34.8 35.9 36.5 36.8 Ciao 37.9 38.9 
Coal, Coke and Coke 

Oven Gas 25.2 26.8 27.4 27.4 27.1 27.1 27.1 27.2 26.7 25.8 
Steam 4.5 4.0 3.8 3.6 3.4 3.2 3.0 2.2 ea 2.0 
Wood Waste WD Wee 7.0 6.8 6.6 6.5 6.7 6.4 5.8 5.0 
Other 0.3 0.3 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 16.6 16.7 16.8 16.9 17.2 17.4 17.6 18.9 19.9 21.0 
Oil 38.4 37.3 36.7 35.9 34.7 34.3 34.2 62 7/ 30.9 28.8 
Natural Gas 29.7 30.0 30.2 30.4 31.1 31.3 31.2 31.4 32.1 Son 
Coal, Coke and Coke 

Oven Gas 8.4 9.0 9.4 9.5 9.5 96 9.5 9.6 9.7 10.0 
Steam 12S 1.3 We 1.2 1.2 1.1 det 0.8 0.8 0.8 
Wood Unt 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Wood Waste 25 a5 2.4 2.4 203 2.3 2.3 2.2 2.1 1.9 
Other 1.9 2.0 Pe 2.5 2.9 3.0 3.2 SS 3.4 3.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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ee cee eee 


Se ee 


(Percent) 


Residential 
Electricity 
Oil 

Natural Gas 


Commercial 
Electricity 
Oil 

Natural Gas 
Other 
Total 


Industrial 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood Waste 

Other 

Total 


Total End Use 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 


Manitoba 


Low Price Case 


1988 


37.7 
uals 
43.3 
5.5 
2.3 
100.0 


25.6 
5.3 
64.1 
49 
100.0 


35.6 
12.8 
27.1 


5.5 
0.0 
17.6 
1.4 
100.0 


20.6 
40.4 
31.3 


1.3 
0.2 
1.3 
3.2 
1.5 
100.0 


1989 


37.9 
11.0 
43.4 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


2000 


2005 


39.4 
11.6 
41.1 
5:5 
2.4 
100.0 


23.4 
2.8 
63.7 
10.1 
100.0 


41.1 
9.3 
31.5 


4.9 
0.0 
11.0 
21 
100.0 


22.7 
37.7 
31.4 


ie 
0.2 
1.2 
25 
Zig, 
100.0 


Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) 


Residential 
Electricity 
Oil 

Natural Gas 
Wood 
Other 
Total 


Commercial 
Electricity 
Oil 

Natural Gas 
Other 
Total 


Industrial 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood Waste 

Other 

Total 


Total End Use 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood 

Wood Waste 

Other 

Total 


1984 


1985 


1986 


1987 


Manitoba 


High Price Case 


1988 1989 
38.6 39.2 
10.3 10.0 
43.2 43.0 
5.6 5.6 
2.4 2.2 
100.0 100.0 
26.3 26.1 
5.3 4.9 
63.5 63.8 
4.9 5.2 
100.0 100.0 
35.9 36.0 
12.6 12.2 
26.4 26.5 
5.4 5.3 
0.0 0.0 
18.4 18.6 
1.4 1.5 
100.0 100.0 
20.9 21.1 
40.4 40.0 
31.0 31.0 
1.3 1.3 
0.2 0.2 
1.3 1.3 
3.3 3.4 
1.5 1.6 

100.0 100.0 
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100.0 


Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


rr 


(Percent) Saskatchewan 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 18.4 17.9 19.1 19.0 18.8 18.7 18.8 19.4 20.8 22.1 
Oll 26.9 26.6 25u1. 25.1 24.6 24.4 24.1 23.8 23.1 22.9 
Natural Gas 49.7 50.2 49.8 50.5 51.2 SiS 51.8 51.6 51.0 50.1 
Wood PA 2.1 2.1 on 2.1 Pa 2.0 2.0 1.9 1.8 
Other 2.8 3.2 eLe) 3.3 218) 3.3 3.4 3.3 3.2 3.2 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
: Electricity 28.8 28.3 27.7 26.4 25.1 24.3 23.7 22.6 22.3 22.5 
= Oil 5.0 4.0 4.0 3.4 3.3 Sal 3.0 PAS 2.0 1.6 
Natural Gas 63.4 64.9 65.6 67.4 68.8 69.8 70.5 72.0 Td 72.9 
| Other 2.7 P27 f 2.8 2.8 2.8 2.8 2.8 2.9 3.0 3.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
: Electricity 16.6 16.0 16.5 16.4 16.3 16.5 16.7 17.9 18.4 18.7 
Oll 13.2 11.9 12.2 11.5 10.8 10.4 10.2 9.2 8.4 8.0 
Natural Gas 51.2 52.5 52.2 53.5 54.7 55.6 56.2 57.0 59.0 60.7 
Coal, Coke and Coke 
Oven Gas 5.4 5.8 7/ 5.6 5.5 55 5.4 48 4.2 3.6 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood Waste led 12.4 12.0 Wiles) 11.2 10.5 10.1 9.8 8.6 He 
Other 1.4 1.4 1.4 1.4 1.4 15 1e5 1.4 1.4 1.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 12.8 125 13.0 13.0 12.9 13.0 13.1 13.7 14.3 14.8 
Oil 458 45.0 44.2 42.8 41.8 40.6 39.5 38.2 36.8 36.3 
Natural Gas 34.5 6) 35.6 36.9 38.1 39.2 40.1 41.1 42.3 43.0 
Coal, Coke and Coke 
Oven Gas ED 1.6 1.6 lath 174 b7/ Lez. 1.6 1.4 1.2 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.4 
Wood Waste 3.2 i6} 3.3 3.2 3.2 S2 81), Sal 2.8 25 
Other 1.6 ileré lez 1.8 1.8 1.8 1.9 1.9 1.8 1.8 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


205 


Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Saskatchewan 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 

Residential 
Electricity 18.4 17.9 19.3 19.5 19.7 20.0 20.5 23.0 24.6 25.6 
Oll 26.9 26.6 25:2 24.5 23.8 23.3 22.8 ales 20.2 19.8 
Natural Gas 49.7 50.2 50.1 50.6 51 51.2 51.3 50.2 49.8 49.2 
Wood 2.2 eal 2.2 2.1 2.1 2.1 ont 2.1 nt Oat 
Other 2.8 Ste 3.3 oo 3.4 3.4 3.4 3.4 EN" 3.3 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 28.8 28.3 27.8 26.8 26.0 25.5 25.1 24.7 24.9 eae 
Oil 5.0 40 3.8 3.4 eye! oul 3.0 25 2.0 1.6 
Natural Gas 63.4 64.9 65.6 67.0 68.0 68.5 69.1 69.8 70.1 70.1 
Other PI 2a, 2.8 2.8 2.8 2.8 2.8 2.9 3.0 3.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 16.6 16.0 16.5 16.7 17.0 17.4 17.9 19.9 21.1 21.6 
Oil 13.2 11.9 11.8 11.4 11.0 10.8 10.7 10.2 8.8 8.0 
Natural Gas 51.2 52.5 52.6 53.3 53.8 54.2 54.3 53.6 55.4 S73 
Coal, Coke and Coke 

Oven Gas 5.4 58 Sy 7/ 5.6 55 5S 5.4 48 4.2 3.6 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood Waste 1. 12.4 12.0 11.6 ies 10.7 10.2 10.1 9.0 8.1 
Other 1.4 1.4 1.4 1.4 1.4 iss Us 1.4 1.4 1.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 12.8 12.5 16h 13.2 13.4 oer, 14.0 15:5 16.5 WA 
Oil 45.8 45.0 43.8 42.7 41.7 40.6 39.6 38.0 36.0 35.0 
Natural Gas 34.5 S53 35.9 36.8 37.6 38.4 39.0 39.2 40.5 41.4 
Coal, Coke and Coke 

Oven Gas LS 1.6 1.6 Vieg/ et et 1.8 1.6 eS ie 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 
Wood Waste Sie 3.3 3S 3.3 a8) Siz 3.2 3.2 3.0 2.8 
Other 1.6 ile7/ 1.8 1.8 1.8 1.9 1.9 2.0 2.0 2.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Alberta 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 12.2 12.3 12.5 12.7 12.8 13.0 13:2 14.0 14.6 14.8 
Oil 8.9 8.5 7.9 TE Wel Phew Wai. 8.5 8.9 9.3 
Natural Gas fe> 73.0 73.4 TS 73.5 73.4 Woe. 71.8 70.7 70.2 
Wood 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 
Other 5.8 5.6 56 BS) 5.4 5.4 a6 5 BS 53 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 24.7 23.3 23.3 23.2 23.2 23.2 23.3 24.0 24.3 24.3 
Oil 3.5 3.0 2.9 2.7 2.5 2.3 2.1 ie) 0.6 0.5 
Natural Gas 68.1 70.7 70.9 TAS, 71.4 71.5 FACS Tales! 71.6 Ties 
Other 3.7 3.0 3.0 3.0 3.0 3.0 3.0 6),6) 3.5 3.5 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 28.5 28.5 28.9 28.4 28.2 28.2 28.5 28.6 ZiT 26.2 
Oil 16.1 14.3 14.1 13.9 SLY 13.6 13.4 12.9 meet ned 
Natural Gas 45.5 479 47.3 47.7 48.0 48.1 47.9 46.8 48.2 50.5 
Coal, Coke and Coke 

Oven Gas 0.2 0.2 0.2 0.2 0.2 0.2 0.2 61S) 40 4.7 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood Waste ads 7.1 Ffas\ eh 78 7.9 7.9 6.4 5.9 5.0 
Other 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.1 2.1 2.1 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 9.8 9.7 9.6 9.4 9.4 9.4 9.5 10.4 10.5 10.8 
Oil 30.8 30.1 29.9 29.6 29.5 29.4 29.2 27.9 PAS 27.0 
Natural Gas 51.0 50.7 50.6 50.9 51.0 51.1 Bike 50.1 49.4 49.9 
Coal, Coke and Coke 

Oven Gas 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.7 0.9 1.0 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Wood Waste 1.2 1.2 1.2 1.2 1.2 te2 lez tee 1.1 1.0 
Other 6.9 8.1 8.4 8.7 8.6 8.6 8.6 9.6 10.9 10.3 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) Alberta 
High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 122 12.3 12.5 12.8 13.1 13.4 Uh Y/ 15.0 5874 16.0 
Oil 8.9 8.5 7.9 Wes 7.4 7.4 7.4 7.8 8.3 8.5 
Natural Gas 72.5 73.0 73.5 73.6 iS fos Vou 71.4 70.2 69.6 
Wood 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 
Other 5.8 5.6 5.6 ays BS 5.4 SS 5.4 5.4 5.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity 24.7 Cao 23.3 23.5 PVT 24.0 24.4 26.2 26.9 27.0 
Oil C5 3.0 2.9 2.7 25 26} ea 1.4 0.6 0.5 
Natural Gas 68.1 70.7 70.9 70.8 70.8 70.7 70.5 69.2 68.9 68.9 
Other 37 3.0 3.0 3.0 3.0 3.0 3.0 ei 6! 3.6 3.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity 28.5 28.5 29.0 29.0 29.1 29.5 30.1 Sila 30.5 29.2 
Oll 16.1 14.3 14.2 14.0 13.9 13.7 13.6 ont 12.3 11.6 
Natural Gas 45.5 479 47.5 47.6 47.7 47.5 47.2 45.0 46.1 48.1 
Coal, Coke and Coke 

Oven Gas 0.2 0.2 0.2 0.2 0.2 0.2 0.2 33 4.0 4.7 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood Waste a Tal el iva 7.1 7.0 6.9 55 5.0 43 
Other 2.0 2.0 2.0 2.0 2.0 at 2.1 2.1 al ae 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 9.8 9.7 9.8 9.8 9.9 10.1 10.4 11.8 12.2 12.5 
Oil 30.8 30.1 29.8 29.3 29.2 29.0 28.8 PALS: 26.3 26.0 
Natural Gas 51.0 50.7 50.6 50.9 50.9 50.8 50.8 493 48.5 49.0 
Coal, Coke and Coke 

Oven Gas 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.8 1.0 lee 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
Wood Waste tee 122 1.2 1.2 fe2 1.2 1.2 et et 1.0 
Other 6.9 8.1 8.4 8.6 8.6 8.6 8.6 96 10.9 10.3 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A3-7 (Continued) 
Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Electricity 32.0 32.9 34.2 33.9 335 33.3 335 34.1 Se Son 
Oll 14.0 12.0 11.0 10.3 9.9 9.5 9.2 Tal 7.0 5.9 
Natural Gas 41.2 42.1 41.8 43.0 440 44.8 45.1 45.8 46.2 46.6 
Wood 10.5 10.6 10.5 10.3 10.2 10.0 9.9 9.9 9.8 9.6 
Other a3 2.5 25 2.4 2.4 23 2.3 2.4 25 2.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Commercial 
Electricity eich 33.9 35.0 34.9 34.8 34.9 35.0 36.9 38.8 39.9 
Oil 18.7 16.9 lve2 17.6 17.9 18.1 18.1 15.2 it te2 8.7 
Natural Gas 45.4 46.4 44.8 44.5 44.1 43.8 43.5 43.8 45.3 46.0 
Other 2.8 2.8 2.9 3.0 Sal 3.3 3.4 4.0 4.7 5.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Industrial 
Electricity Zlke 20.6 Ziel 20.7 21.0 21.1 Zl 21.1 21.6 21.9 
Oil 155 14.4 14.5 14.4 13.9 13.4 13.0 11.6 Ayes} 11.0 
Natural Gas 16.2 14.9 15.4 Sez, 16.4 16.9 UP Ae: 18.4 20.9 23.9 
Coal, Coke and Coke 

Oven Gas 0.9 1.4 1.6 7 1.9 2.0 Ze 2.9 2.8 2.7 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood Waste 45.9 48.5 47.2 47.2 46.4 46.1 45.8 45.4 42.6 39.6 
Other 0.3 0.3 0.3 0.4 0.4 0.4 OS 0.6 0.8 0.8 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total End Use 
Electricity 18.1 18.2 18.7 18.4 18.5 18.6 18.8 19.0 19.5 19.9 
Oil 37.4 35.2 34.8 34.4 34.1 33.6 33:3 31.9 31.0 30.4 
Natural Gas 20.6 20.8 20.7 21.4 22.0 22.3 22.6 23.6 25.4 26.8 
Coal, Coke and Coke 

Oven Gas 0.4 0.6 0.7 0.8 0.9 1.0 1.0 1.4 1.3 1.3 
Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wood 1.6 1.6 1g eS 1.4 1.4 1.4 1.4 kas! Ne 
Wood Waste 20.9 22.6 22.4 22.4 22.0 21.9 AAW 21.3 19.9 18.6 
Other 120 ial 1et tet: 1.1 Wee 1.2 1.4 1.6 lee 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


209 


Table A3-7 (Continued) 


Distribution of End Use Demand by Fuel and Sector Canada and Regions 


(Percent) 


Residential 
Electricity 
Oil 

Natural Gas 
Wood 
Other 
Total 


Commercial 
Electricity 
Oil 

Natural Gas 
Other 
Total 


Industrial 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood Waste 

Other 

Total 


Total End Use 

Electricity 

Oil 

Natural Gas 

Coal, Coke and Coke 
Oven Gas 

Steam 

Wood 

Wood Waste 

Other 

Total 


1984 


1985 


1986 


34.3 
10.6 
41.9 
10.7 
2.5 
100.0 


35.1 
17.0 
44.9 
29 
100.0 


21.0 
14.2 
15.4 


1.6 
0.0 
47.5 
0.3 
100.0 


18.7 
34.5 
20.8 


0.7 
0.0 
1.5 
22.5 
le 
100.0 


British Columbia and Territories 


1987 


1988 
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High Price Case 


1989 


1990 


34.6 
7.8 
44.6 
10.7 
2.3 
100.0 


36.1 
17.8 
42.7 
3.4 
100.0 


20.9 
12.5 
16.2 


2.1 
0.0 
47.8 
0.4 
100.0 


18.8 
32.7 
22.1 


1.0 
0.0 
1.5 
22.6 
1.3 
100.0 


1995 


2000 


36.9 
3.4 
46.3 
10.8 
2.6 
100.0 


41.8 
10.4 
43.0 


100.0 


20.9 


Table A3-8 


Real Average Retail Prices by Region and Sector 


($1986/Output Gigajoule) 


Residential 
Light Fuel Oil 
Electricity 
Natural Gas 


Commercial 
Light Fuel Oil 
Heavy Fuel Oil 
Electricity 
Natural Gas 


Industrial 
Heavy Fuel Oil 
Electricity 
Natural Gas 


Residential 
Light Fuel Oil 
Electricity 
Natural Gas 


Commercial 
Light Fuel Oil 
Heavy Fuel Oil 
Electricity 
Natural Gas 


Industrial 
Heavy Fuel Oil 
Electricity 
Natural Gas 


1984 


15.49 
15.52 
15.53 


12.19 
10.16 
22.59 
21.06 


6.90 
14.05 
N/A 


1984 


15.49 
15:52 
15.53 


12.19 
10.16 
22.59 
21.06 


6.90 
14.05 
N/A 


1985 


15.82 
15.76 
14.50 


12.49 
10.54 
21.26 
20.30 


7.05 
12.83 
N/A 


1985 


15.82 
15.76 
14.50 


12.49 
10.54 
21.26 
20.30 


7.05 
12.83 
N/A 


1986 


ALAS 
16.04 
14.01 


8.14 
5.68 
21.64 
19.83 


3.88 
13.35 
N/A 


1986 


11.85 
16.07 
14.17 


8.79 
6.39 
21.69 
20.02 


4.37 
13.38 
N/A 


1987 


Tis 
16.19 
12.42 


8.12 
5.66 
21.85 
18.31 


3.86 
13.43 
N/A 


1987 


12:11 
16.19 
13.38 


9.04 
6.66 
21.85 
19.26 


4.55 
13.48 
N/A 


Atlantic 


Low Price Case 


1988 


11.03 
16.31 
12.37 


8.05 
5.46 
22.02 
18.26 


3.72 
13.52 
N/A 


High Price Case 


1988 


12.32 
16.27 
13.59 


9.24 
6.73 
21.96 
19.47 


4.59 
13.50 
N/A 


1989 


11.39 
16.31 
12.69 


8.38 
5.69 
22.02 
18.57 


3.88 
13.52 
N/A 


1989 


12.92 
16.27 
14.16 


9.79 
7.18 
21.96 
20.01 


4.89 
13.47 
N/A 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


1990 


11.73 
16.31 
13.00 


8.69 
5.96 
22.02 
18.86 


4.05 
13.49 
N/A 


1990 


13.54 
16.27 
14.74 


10.37 

772 
21.96 
20.56 


5.21 
13.36 
N/A 


1995 


12.19 
16.31 
13.46 


9.12 
6.42 
22.02 
19.30 


4.28 
13.24 
N/A 


1995 


14.77 
16.27 
15.93 


11.51 

8.92 
21.96 
21.70 


5.92 
13.14 
N/A 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 
In this report the 
residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 
tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
applying to a representative monthly consumption for each sector. 


to electricity consumption, yielding an average electricity price per sector. 
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2000 


12.09 
16.31 
13.39 


9.03 
6.32 
22.02 
19.23 


4.13 
12.96 
N/A 


2000 


14.62 
16.27 
15.81 


11.37 

8.78 
21.96 
21.58 


5.84 
13.18 
N/A 


2005 


12.09 
16.31 
13.39 


9.04 
6.33 


22.02 
19.24 


4.17 


13.09 


N/A 


2005 


14.63 
16.27 
15.82 


11.38 


8.79 


21.96 
21.60 


5.93 


13.37 


N/A 


Table A3-8 (Continued) 


Real Average Retail Prices by Region and Sector 


($1986/Output Gigajoule) 


Residential 
Light Fuel Oil 
Electricity 
Natural Gas 


Commercial 
Light Fuel Oil 
Heavy Fuel Oil 
Electricity 
Natural Gas 


Industrial 
Heavy Fuel Oil 
Electricity 
Natural Gas 


Residential 
Light Fuel Oil 
Electricity 
Natural Gas 


Commercial 
Light Fuel Oil 
Heavy Fuel Oil 
Electricity 
Natural Gas 


Industrial 
Heavy Fuel Oil 
Electricity 
Natural Gas 


1984 


15.69 
11.75 
10.90 


12.35 
9.82 
13.96 
9.22 


6.53 
8.83 
5.94 


1984 


15.69 
11.75 
10.90 


12.35 
9.82 
13.96 
9:22 


6.53 
8.83 
5.94 


1985 


15.92 
11.52 
10.52 


12.56 
9.99 
14.19 
8.77 


6.90 
8.28 
5.52 


1985 


15:92 
i152 
10.52 


12.56 
9.99 
14.19 
8.77 


6.90 
8.28 
5:52 


1986 


11.72 
11.84 
10.91 


8.46 
4.92 
14.58 
9.04 


3.36 
8.42 
5.08 


1986 


12.53 
11.84 
11.06 


9.20 
5.62 
14.58 
9.17 


3.84 
8.42 
Site, 


Quebec 


Low Price Case 


1987 


ARAL 
11.84 
9.10 


8.45 
4.90 
14.58 
7.31 


3.34 
8.39 
3.80 


High Price Case 


1987 


12.85 
11.84 
10.12 


9.49 
5.90 
14.58 
8.27 


4.03 
8.41 
4.50 


1988 


11.64 
11.84 
9.04 


8.38 
4.84 
14.58 
T20 


3.29 
8.37 
3.74 


1988 


13.12 
11.84 
10.35 


9.74 
6.14 
14.58 
8.50 


4.17 
8.36 
4.64 


1989 


12.04 
11.84 
9.39 


8.76 
5.20 
14.58 
7.59 


3.55 
8.40 
4.01 


1989 


13.81 
11.84 
10.97 


10.39 
6.77 
14.58 
9.09 


4.60 
8.37 
5.08 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


1990 


12.42 
11.84 
9.73 


9.11 
5.55 
14.58 
7.91 


3.82 
8.47 
4.28 


1990 


14.53 
11.84 
11.60 


11.06 
7.42 
14.58 
9.69 


5.06 
8.40 
5.53 


1995 


12.99 
11.84 
10.23 


9.64 
6.06 
14.58 
8.39 


4.15 
8.43 
4.61 


1995 


13:99 
11.84 
12.90 


12.41 

8.73 
14.58 
10.93 


5.90 
8.32 
6.39 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 
In this report the 
residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 
tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
applying to a representative monthly consumption for each sector. 


to electricity consumption, yielding an average electricity price per sector. 
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2000 


12.90 
11.84 
10.15 


9.56 
5.98 
14.58 
8.32 


4.12 
8.47 
4.58 


2000 


15.84 
11.84 
127 


12°27 

8.60 
14.58 
10.80 


5.87 
8.41 
6.36 


2005 


12.91 
11.84 
10.16 


9.57 
5.99 
14.58 
8.32 


4.27 
8.77 
4.74 


2005 


15.86 
11.84 
12.78 


12.29 

8.61 
14.58 
10.82 


6.08 
8.69 
6.58 


Table A3-8 (Continued) 
Real Average Retail Prices by Region and Sector 


a 


($1986/Output Gigajoule) Ontario 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Light Fuel Oil 15.20 15.45 10.25 10.24 LOS, 10.54 10.90 11.42 11.34 11.34 
Electricity 12.43 12.79 12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.97 
Natural Gas 9.49 9.19 8.68 6.99 6.93 7.26 Tisovh 8.03 7.95 7.96 
Commercial 
Light Fuel Oil 11.96 12.20 7.37 1.35 7.29 7.64 7.97 8.45 8.37 8.38 
Heavy Fuel Oil 9.54 9.99 4.88 4.86 4.80 5.16 5.51 6.02 5.94 5.95 
Electricity 14.37 14.87 15.08 15.08 15.08 15.08 15.08 15.08 15.08 15.08 
Natural Gas 7.63 lea 6.82 5.21 5.16 5.47 5.76 6.20 6.13 6.14 
_ Industrial 
Heavy Fuel Oil 6.84 6.90 3.33 3.31 3.26 3.52 3.79 4.12 4.11 4.29 
Electricity 8.09 8.41 8.44 8.41 8.39 8.42 8.49 8.45 8.53 8.90 
Natural Gas 5.47 5.04 4.60 3.30 3.25 Sit 3.78 4.11 4.09 4.27 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Light Fuel Oil 15.20 15.45 10.99 11.28 AOS 12.17 12.83 14.16 14.03 14.04 
Electricity 12.43 12.79 12.97 12.97 12.97 12.97 12.97 12.97 12.97 12.97 
Natural Gas 9.49 9.19 8.81 7.91 8.13 8.70 9.27 10.47 10.34 10.36 
Commercial 
Light Fuel Oil 11.96 12.20 8.04 8.31 8.54 9.13 9.74 10.98 10.86 10.88 
Heavy Fuel Oil 9.54 9.99 557 5.86 6.10 6.73 TAS 8.69 8.56 8.57 
Electricity 14.37 14.87 15.08 15.08 15.08 15.08 15.08 15.08 15.08 15.08 
Natural Gas 7.63 Tesh, 6.94 6.09 6.29 6.83 7.39 8.53 8.41 8.42 
Industrial 
Heavy Fuel Oil 6.84 6.90 3.81 4.00 4.14 4.57 5.03 5.88 5.86 6.09 
Electricity 8.09 8.41 8.44 8.43 8.37 8.39 8.41 8.35 8.45 8.76 
Natural Gas 5.47 5.04 469 4.00 4.14 4.58 5.03 5.89 Sov 6.10 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 
to electricity consumption, yielding an average electricity price per sector. In this report the 

residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 
tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
applying to a representative monthly consumption for each sector. 


213 


Table A3-8 (Continued) 
Real Average Retail Prices by Region and Sector 


222 ED 


($1986/Output Gigajoule) Manitoba 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Light Fuel Oil 15.47 15.70 10.54 10.52 10.45 10.82 11.18 11.70 11.62 11.62 
Electricity 9.08 9.25 9.27 9.51 9.69 9.78 9.83 10.03 10.03 10.03 
Natural Gas 7.80 7.56 7.04 5.28 5.22 555 5.86 6.32 6.25 6.25 
Commercial 
Light Fuel Oil 12.40 12.61 7.82 7.81 7.75 8.09 8.42 8.90 8.83 8.83 
Heavy Fuel Oil 10.13 10.17 4.93 4.91 4.84 5.22 5.59 6.12 6.04 6.05 
Electricity 13.58 13.02 13.05 13.38 13.63 1keS7/7/ 13.84 14.12 14.12 14.12 
Natural Gas 6.67 6.36 5.86 4.17 4.12 4.43 4.73 By i 5.10 5.10 
Industrial 
Heavy Fuel Oil TAGS 6.83 3.37 3.36 3.32 3.58 3.83 4.11 4.03 4.10 
Electricity 7.80 7.06 7.20 7.39 Ths 7.61 7.66 7.66 7.61 7.74 
Natural Gas 4.62 4.12 3.80 2.45 2.41 2.66 2.90 3.19 Shit S77, 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Light Fuel Oil 15.47 15.70 11.28 11.57 mee 12.45 13.11 14.44 14.31 14.33 
Electricity 9.08 9.25 9.27 9.43 9.52 9.51 9.50 9.56 9.56 9.56 
Natural Gas 7.80 7.56 7.16 6.20 6.41 6.98 7.56 8.75 8.63 8.64 
Commercial 
Light Fuel Oil 12.40 12.61 8.50 8.77 8.99 9.59 10.20 11.44 Wale 11.33 
Heavy Fuel Oil 10.13 10.17 5.65 5.95 6.20 6.86 7.54 8.91 8.77 8.79 
Electricity 13.58 13.02 13.05 13.27 13.39 13.38 13.36 13.46 13.46 13.46 
Natural Gas 6.67 6.36 5.97 5.05 5.25 5.79 6.35 7.49 TM 7.38 
Industrial 
Heavy Fuel Oil Telit, 6.83 3.87 4.07 4.22 4.65 5.09 5.86 5.80 5.96 
Electricity 7.80 7.06 7.20 7.33 7.36 7s! 7.28 Taake 7.19 7.37 
Natural Gas 462 4.12 3.88 3.14 3.29 Seta 4.13 4.90 4.84 4.97 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 
to electricity consumption, yielding an average electricity price per sector. In this report the 

residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 

tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
applying to a representative monthly consumption for each sector. 
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Table A3-8 (Continued) 
Real Average Retail Prices by Region and Sector 


($1986/Output Gigajoule) Saskatchewan 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Light Fuel Oil 15.06 15.31 10.12 10.10 10.04 10.41 10.76 11.28 11.20 tect 
Electricity i2era 13.75 14.41 15a 15.78 15.78 15.78 15978 15.78 15.78 
Natural Gas 6.21 6.11 5.58 3.80 3.74 4.07 4.38 4.84 477 4.77 
Commercial 
Light Fuel Oil 13.20 13.44 8.61 8.59 8.54 8.88 9.21 9.69 9.62 9.62 
Heavy Fuel Oil 10.78 12.46 5.94 5.92 5.83 6.30 6.74 7.40 7.30 TESM. 
Electricity 21.80 23.62 24.76 26.00 PN SW 27.12 27.12 PENA CT AN2 Ze 
Natural Gas 5.23 5.05 4.54 2.84 2.79 3.09 3.39 3.83 3.76 3.77 
Industrial 
Heavy Fuel Oil 7.54 eat 4.06 4.20 4.23 4.45 4.64 4.77 451 4.36 
Electricity 11.76 12.19 14.77 16.12 17.16 16.72 16.26 1525 14.63 14.10 
Natural Gas 3.47 3.16 3.25 1.96 1.96 aw A 2.35 2.53 2.38 2.30 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Light Fuel Oil 15.06 15.31 10.86 11.15 11.39 12.03 12.69 14.03 13.89 13.91 
Electricity 12.71 13.75 14.41 15.01 15.50 15.50 15.50 15.50 15.50 15.50 
Natural Gas 6.21 6.11 5.70 4.71 4.93 5.49 6.07 7.26 7.14 7.15 
Commercial 
Light Fuel Oil 13.20 13.44 9.29 9.56 9.79 10.38 10.99 12.23 12.11 12.12 
Heavy Fuel Oil 10.78 12.46 6.82 7.19 7.50 8.30 9.13 10.80 10.64 10.66 
Electricity 21.80 23.62 24.93 25.97 26.83 26.83 26.83 26.83 26.83 26.83 
Natural Gas 5.23 5.05 4.65 3.70 3.91 4.45 5.00 6.14 6.02 6.04 
Industrial 
Heavy Fuel Oil 7.54 7.37 4.67 5.01 5.23 5.59 5.96 6.44 6.32 6.31 
Electricity 11.76 12.19 14.77 15.67 16.20 15.65 1SHi7 13.85 13.81 ieee 
Natural Gas 3.47 3.16 3.33 2.63 2.80 3.13 3.46 3.95 3.86 3.85 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 
to electricity consumption, yielding an average electricity price per sector. In this report the 

residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 

tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
applying to a representative monthly consumption for each sector. 
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Table A3-8 (Continued) 
Real Average Retail Prices by Region and Sector 


($1986/Output Gigajoule) Alberta 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Light Fuel Oil 13.91 14.26 9.10 9.08 9.01 9.38 9.74 10.26 10.18 10.18 
Electricity 12.82 12.94 13:31 Tori acai 13.31 13.31 13.31 13.31 13.31 
Natural Gas 5.58 5.61 5.40 4.86 4.80 5.13 5.44 5.90 5.83 5.83 
Commercial 
Light Fuel Oil Za 12.44 7.64 7.63 MeV 7.91 8.24 8.72 8.65 8.65 
Heavy Fuel Oil 9.15 11.49 5.46 5.43 5.36 5.79 6.21 6.82 6.72 6.73 
Electricity 15.63 16.15 16.61 16.61 16.61 16.61 16.61 16.61 16.61 16.61 
Natural Gas 4.10 4.10 3.89 Story 3.32 3.63 3.93 4.37 4.30 4.30 
Industrial 
Heavy Fuel Oil 6.21 6.58 Shae 3.94 3.95 4.12 AA7 4.33 4.11 4.08 
Electricity 8.21 8.52 10.45 11.07 11.26 10.87 10.27 9.70 9.34 9.27 
Natural Gas 2.04 2.16 2.41 BW ali 2.29 2.40 2.59 2.45 2.43 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Light Fuel Oil 13.91 14.26 9.83 10.12 10.36 11.00 11.66 13.00 12.86 12.88 
Electricity 12.82 12.94 13.33 13:33 13°33 1333 13:33 13:33 13.33 13.33 
Natural Gas 5.58 5.61 5.48 5.78 5.99 6.56 7.14 8.33 8.20 8.22 
Commercial 
Light Fuel Oil 12.11 12.44 8.32 8.59 8.82 9.41 10.02 11.26 11.14 ks 
Heavy Fuel Oil 9.15 11.49 6.28 6.62 6.91 7.65 8.42 9.98 9.83 9.85 
Electricity 15.63 16.15 16.63 16.63 16.63 16.63 16.63 16.63 16.63 16.63 
Natural Gas 4.10 4.10 3.96 4.24 4.45 4.99 5.54 6.68 6.56 6.58 
Industrial 
Heavy Fuel Oil 6.21 6.58 4.30 4.67 4.81 5.11 5.28 5.87 5.73 5.85 
Electricity 8.21 8.52 10.47 10.79 10.67 10.22 9.60 9.00 8.93 9.10 
Natural Gas 2.04 2.16 2.47 PTT 2.91 3.21 3.42 3.99 3.88 3.96 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 
to electricity consumption, yielding an average electricity price per sector. In this report the 

residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 
tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
applying to a representative monthly consumption for each sector. 
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Table A3-8 (Continued) 
Real Average Retail Prices by Region and Sector 


I ee a 
($1986/Output Gigajoule) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Residential 
Light Fuel Oil 14.90 15.15 9.86 9.84 9.78 10.15 10.50 11.02 10.94 10.95 
Electricity 12.69 12.74 12.42 12.42 12.42 12.42 12.42 12.42 12.42 12.42 
Natural Gas 7.39 PAE 6.49 5.75 5.70 5.99 6.27 6.67 6.61 6.62 
Commercial 
Light Fuel Oil 11.72 11.95 7.05 7.03 6.97 7.30 7.64 8.13 8.05 8.06 
Heavy Fuel Oil 8.55 8.88 4.26 4.25 4.19 451 4.82 5.28 Bit 5.21 
Electricity 15.91 16.57 16.15 16.15 16.15 16.15 16.15 16.15 16.15 16.15 
Natural Gas 6.57 6.55 5.81 5.10 5.05 5.33 5.59 5.98 5.92 5.93 
Industrial 
Heavy Fuel Oil 5.60 5.90 2.91 2.91 2.89 3.11 3182 3.54 3.44 3.43 
Electricity 8.33 8.87 8.91 8.94 8.98 8.97 8.95 8.74 8.59 8.56 
Natural Gas 3.99 3.95 3.47 2.91 2.89 kia | 3.31 3.54 3.44 3.43 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Residential 
Light Fuel Oil 14.90 15.15 10.60 10.89 11.13 Wobare7Zé 12.43 13.76 13.63 WoLe5 
Electricity 12.69 12.74 12.42 12.42 12.42 12.42 12.42 12.42 12.42 12.42 
Natural Gas 7.39 TOUTE 6.65 6.57 6.75 7.26 7.78 8.83 8.72 8.73 
Commercial 
Light Fuel Oil Anev2 11.95 ele 7.99 8.21 8.81 9.42 10.66 10.54 10.55 
Heavy Fuel Oil 8.55 8.88 4.88 5.13 5.35 5.90 6.48 7.65 153 Tes 
Electricity 15.91 16.57 16.15 16.15 16.15 16.15 16.15 16.15 16.15 16.15 
Natural Gas 6.57 6.55 5.95 5.88 6.06 6.54 7.04 8.04 7.93 7.94 
Industrial 
Heavy Fuel Oil 5.60 5.90 3.34 3.51 3.65 4.01 4.36 4.97 4.89 4.98 
Electricity 8.33 8.87 8.91 8.92 8.90 8.85 8.76 8.46 8.45 8.59 
Natural Gas 3.99 3.95 3.58 3.52 3.66 4.02 4.37 4.98 4.90 4.99 


Note: Fuel oils and natural gas prices have been adjusted for burner tip efficiencies. 


In the September 1984 Report the electricity price for each sector was calculated as the ratio of revenue 

to electricity consumption, yielding an average electricity price per sector. In this report the 

residential price is the average value of the second to fifth 1000 kW.h of consumption on the residential 

tariff, while commercial and industrial electricity prices are derived from the capacity and energy charge 
. applying to a representative monthly consumption for each sector. 
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Appendix 4 


Table A4-1 
Electricity Demand Growth Rates - Canada and Regions 


(Percent) 
1984-1990 1990-1995 1995-2000 2000-2005 

Newfoundland 

Low Price Case 2:3 ee lez 3.8 

High Price Case 4.2 Tal 4.6 3.6 
New Brunswick 

Low Price Case chs 3.6 3.6 3.6 

High Price Case 3.1 3.8 2.6 3.3 
Nova Scotia 

Low Price Case 2.6 3.4 3.7 3.6 

High Price Case 2.2 3.5 3.1 3.3 
Prince Edward Island 

Low Price Case 2.8 2.1 2.0 2.0 

High Price Case 3.0 2.2 ae We 
Quebec 

Low Price Case 2.6 2.5 2.4 2.7 

High Price Case 2.2 2.5 2.3 25 
Ontario 

Low Price Case 3.4 2.6 2.5 3.0 

High Price Case 2.9 2.4 2.4 3.0 
Manitoba 

Low Price Case oie 3.2 225 PLT 

High Price Case 3.1 3.3 2.3 2.4 
Saskatchewan 

Low Price Case 2.5 1.8 3.2 2.9 

High Price Case 3.1 2.4 3.2 25 
Alberta 

Low Price Case 1.5 oa 2.0 2.0 

High Price Case 3.1 4.1 2.4 2.0 
British Columbia and Territories 

Low Price Case 2.9 1.1 2.3 2.4 

High Price Case 2.3 0.8 1.9 1.8 
Canada 

Low Price Case 2.8 25 Pails 2.8 

High Price Case 2.6 2.4 2.4 2.6 


PANS) 


Table A4-2 
Historical Data - Total Demand for Electricity by Sector - Canada 


ee 


(Petajoules) 


1965 1966 1967 1968 1969 1970 1971 Vote 1973 1974 


Residential 107.0 115.6 126.0 135.9 145.5 156.3 167.5 180.7 194.4 213.4 
Commercial 85.9 96.9 104.0 114.6 130.1 143.0 156.0 186.7 205.0 223.2 
Industrial 278.1 300.1 312.6 328.8 348.6 364.8 Sioa 390.9 417.1 435.5 
Transportation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Own Use 47.8 Sila 54.1 57.0 57.9 64.1 66.2 754 80.6 89.9 
Total 518.8 563.7 596.7 636.4 682.2 728.2 764.8 833.3 897.2 961.9 


1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 


Residential 230.8 254.8 PERT 310.3 315.4 333.6 342.3 357.4 374.9 393.0 
Commercial 234.1 PAST AT: 263.3 250.5 265.6 261.3 270:5 278.6 290.0 298.6 
Industrial 392.0 405.8 447.7 470.1 476.7 503.9 523.9 490.4 513.2 576.6 
Transportation 0.0 0.0 0.0 1.8 1.6 1.9 PALS 216 2.9 2.6 
Own Use 100.2 , 106.8 92.6 107.0 103.7 114.9 107.3 113.9 112.9 119.3 
Total 957.1 1025.0 1079.4 1139.7 1163.1 1215:6 1246.5 1242.9 1293.8 1390.2 
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“(Gigawatt hours) 


Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


(Petajoules) 


Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


(Gigawatt hours) 


Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


(Petajoules) 


Residential 
Commercial 
Industrial 
Transportation 
Own Use 
Total 


1984 


1985 


1986 


1987 


Low Price Case 


1988 


1989 


109175.2 114130.3 117784.0 120617.7 124443.7 128009.3 


82941.4 
160170.5 
736.1 
33134.7 
386157.9 


393.0 
298.6 
576.6 
2.6 
119.3 
1390.2 


1984 


109175.2 
82941.4 
160170.5 
736.1 
33134.7 
386157.9 


393.0 
298.6 
576.6 
2.6 
119.3 
1390.2 


85718.5 
169819.3 
780.3 
34828.5 
405276.8 


410.9 
308.6 
611.3 
2.8 
125.4 
1459.0 


1985 


114130.3 
85718.5 
169819.3 
780.3 
34828.5 
405276.8 


410.9 
308.6 
611.3 
2.8 
125.4 
1459.0 


89581.9 
178661.3 
810.7 
36985.0 
423823.0 


424.0 
322.5 
643.2 
29 
133.1 
1523:8 


1986 


117858.3 
89525.7 
178507.8 
921.8 
37004.5 
423818.2 


424.3 
322.3 
642.6 
3.3 
133.2 
ibey2o)47/ 


92710.8 
182878.0 
841.1 
37867.6 
434915.2 


434.2 
333.8 
658.4 
3.0 
136.3 
1565.7 


1987 


120738.9 
92236.5 
180591.0 
1063.4 
37727.1 
432356.9 


434.7 
332.1 
650.1 
3.8 
135.8 
1556.5 


95294.5 
187527.2 
871.6 
38297.7 
446434.6 


448.0 
343.1 
675.1 
3.1 
137.9 
1607.2 


High Price Case 


1988 


97569.6 
183483.0 
902.0 
38175.2 
448139.1 


460.8 
351.3 
660.5 
3.2 
137.4 
1613.3 


1989 


1990 


131210.2 
99588. 1 
186485.8 
932.4 
38339.0 
456555.5 


472.4 
358.5 
671.3 
3.4 
138.0 
1643.6 


1990 


124525.0 1281747 131460.8 


94438.5 
184096.4 
1204.9 
38069.4 
442334.2 


448.3 
340.0 
662.7 
4.3 
137.0 
1592.4 


96395.7 
179473.9 
1346.4 
37915.5 
443306.2 


461.4 
347.0 
646.1 
48 
136.5 
1595:9 


98132.2 
182463.6 
1488.0 
38085. 1 
451629.6 


473.3 
353.3 
656.9 
5.4 
137.1 
1625.9 


1995 


145316.8 
114492.1 
212088.7 
1084.6 
42636.6 
515618.8 


523.1 
412.2 
763.5 

3.9 
Osis 


1856.2 


1995 


147171.1 
111093.6 
206759.6 
NOON, 
42363.1 
509583. 1 


529.8 
399.9 
744.3 
19 
URES 
1834.5 


Table A4-3 
Total Demand for Electricity by Sector - Canada 


2000 


159035.7 
132258.8 
242093.2 
1236.7 
47759.8 
582384.2 


572.5 
476.1 
871.5 
4.5 
173.2 
2096.6 


2000 


162519.7 
127763.7 
233899.3 
2903.4 
47299.8 
574386.0 


585.1 
459.9 
842.0 
10.5 
170.3 
2067.8 


2005 


172072.1 
153401.7 
287958.0 
1388.9 
54022.6 
668843.3 


619.5 
552 
1036.6 
5.0 
194.5 
2407.8 


2005 


176601.8 
145919.4 
273786.8 
3611.1 
52877.1 
652796.1 


635.8 
525.3 
985.6 
13.0 
190.4 
2350.1 
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Table A4-4 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 
a 


(Gigawatts) Canada 
Low Price Case 


Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 16.1 16.8 16.9 16.9 WES 18.0 19.1 20.4 230, 28.7 
Oil Sol 3.6 3.6 3.6 3.6 hy 2.8 2.9 4.6 46 
Gas 2.8 2.8 2.8 2.8 2.6 2.6 2.6 Ql 25 25 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Pre 2.4 2.4 2.4 2.4 25 25 2.6 Pat P27 
Other Fossil Fuelled 

Comb. Turbines 2.4 2.4 2.5 2.6 2.6 PAT Cau 3.2 4.9 Sif 
Int. Combustion 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.7 
Nuclear eli 8.5 9.8 ilee/ 12.6 13.5 13.5 15:2 16.1 18.7 
Hydro/Pumped Storage 55.0 56.7 56.8 56.8 56.9 Sia 58.4 66.4 73.3 81.5 
Total Generating Capacity 90.4 93.7 95.3 97.3 98.8 99.9 102.0 114.0 128.4 145.1 
Purchases[a] Sal 5.4 5.4 5.4 5.4 5.4 5.4 5.3 5.4 5.4 
Capacity Available 95.5 99.1 100.7 102.7 104.2 105.3 107.4 119.3 133.8 150.6 
Sales (Export) 5.6 5.8 5.6 5.6 5.6 5.6 5.7 6.8 8.4 8.9 
Domestic Peak Demand 72.6 Was afin 79.2 81.3 81.5 82.6 92.8 104.5 119.1 
System Peak 78.3 80.0 82.7 84.8 86.9 87.1 88.2 99.6 112.9 128.0 
Remaining Capacity rey 19.1 18.0 WAS) 17:2 18.2 19.2 19.7 20.9 22.0 
% of System Peak 22.0 23.8 PRN ZA 19.8 20.9 Pili 19.8 18.5 Wile 


High Price Case 
Fossil Fuelled Steam 


Coal 16.1 16.8 16.9 16.9 ees 18.0 19.1 21.3 25,1 29.2 
Oil 3.7 3.6 3.6 3.6 3.6 3.1 2.8 2.4 2.4 2.4 
Gas 2.8 2.8 2.8 2.8 2.6 2.6 2.6 23 2.0 2.5 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 2.3 2.4 2.4 2.4 2.4 2.5 2.5 2.6 uk ray 
Other Fossil Fuelled 

Comb. Turbines 2.4 2.4 2.6 2.6 2 eh 2.9 3.4 4.9 6.1 
Int. Combustion 0.5 0.5 0.5 0.5 0.5 0.5 OHS 0.5 0.6 0.6 
Nuclear ahh 8.5 9.8 Toe 12.6 13.5 13.5 15.2 16.1 18.7 
Hydro/Pumped Storage 55.0 56.7 56.8 56.8 56.9 By/eal 58.4 66.4 69.8 lee 
Total Generating Capacity 90.4 93.7 95.3 97.3 98.8 99.9 102.2 114.5 124.1 139.5 
Purchases[a] ml 5.4 5.4 5.4 5.4 5.4 5.4 5.3 5.4 5.4 
Capacity Available 95.5 99.1 100.7 102.7 104.2 105;3 107.5 119.8 129-5 145.0 
Sales (Export) 5.6 5.8 5.6 5.6 5.6 5.6 ove 6.8 8.4 8.9 
Domestic Peak Demand 72.6 74.2 Mea 78.7 80.5 80.1 81.2 91.2 101.8 114.8 
System Peak 78.3 80.0 82.7 84.3 86.2 85.8 86.9 98.0 110.2 123.6 
Remaining Capacity Wee 19.1 18.0 18.3 18.0 19.5 20.7 21.8 19.3 21.3 
% of System Peak 22.0 23.8 217 21.8 20.9 22.8 23.8 22.2 175 V2 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


Newfoundland 


(Megawatts) Low Price Case 


Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Fossil Fuelled Steam 
Coal 


Oil 505.0 505.0 505.0 505.0 505.0 505.0 505.0 505.0 510.0 510.0 
Gas 


Multi-fuelled 
Other Be) 10.0 15.0 


Other Fossil Fuelled 
Comb. Turbines 170.0 170.0 170.0 170.0 170.0 170.0 170.0 270.0 270.0 270.0 
Int. Combustion 81.0 81.0 81.0 81.0 81.0 81.0 81.0 78.0 78.0 78.0 


Nuclear 
Hydro/Pumped Storage 6292.0 6419.0 6419.0 6419.0 6419.0 6419.0 6419.0 7268.0 S708 i170 


Total Generating Capacity 7048.0 7175.0 7175.0 7175.0 7175.0 7175.0 7175.0 8126.0 8985.0 8990.0 


Purchases[a] 

Capacity Available TOAD OMG Ni SOAs TALON VIO a WOO. Py TOO Five.0 | 8126.0 . 8985.0 8990.0 
Sales (Export) A/S0:0; 74/50:07/ 4750.0 4750.0." 4750/0. 47500) 4760:0 4750.0. - 4750.0 "4750.0 
Domestic Peak Demand 1698.0 1833.0 1905.0 1914.0 1925.0 1903.0 1981.0 1996.0 2161.0 2577.0 
System Peak 6448.0 6583.0 6655.0 6664.0 6675.0 6653.0 6731.0 6746.0 6911.0 7327.0 
Remaining Capacity 600.0 592.0 520.0 517:0 500.0 522.0 444.0 1380.0 2074.0 1663.0 
% of System Peak 9.3 9.0 7.8 We 5 7.8 6.6 20.5 30.0 22.7 


High Price Case 
Fossil Fuelled Steam 
Coal 


Oil 505.0 505.0 505.0 505.0 505.0 505.0 505.0 505.0 510.0 510.0 
Gas 
Multi-fuelled 


Other 5.0 10.0 15.0 


Other Fossil Fuelled 
Comb. Turbines 170.0 170.0 170.0 170.0 170.0 220.0 320.0 370.0 370.0 370.0 
Int. Combustion 81.0 81.0 81.0 81.0 81.0 81.0 81.0 78.0 78.0 78.0 


Nuclear 
Hydro/Pumped Storage 6292.0 6419.0 6419.0 6419.0 6419.0 6419.0 6419.0 8117.0 SilAOm ee Silnis.0 


Total Generating Capacity 7048.0 7175.0 7175.0 7175.0 7175.0 7225.0 7325.0 9075.0 9085.0 9090.0 


Purchases[a] 

Capacity Available 7048.0 7175.0 71750 F175,0)° -27 175.0 7225.0 7325.0 9075.0 9085.0 9090.0 
Sales (Export) 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 
Domestic Peak Demand 1698.0 1833.0 1921.0 1949.0 2034.0 2062.0 2201.0 2210.0 2735.0 3238.0 
System Peak 6448.0 6583.0 6671.0 6699.0 6784.0 6812.0 6951.0 6960.0 7485.0 7988.0 
Remaining Capacity 600.0 592.0 504.0 476.0 391.0 413.0 374.0 2115.0 1600.0 1102.0 
% of System Peak 9.3 9.0 7.6 Tal 5.8 6.1 5.4 30.4 21.4 13.8 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


Nova Scotia 


(Megawatts) Low Price Case 

Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 718.0 861.0 861.0 861.0 861.0 1018.0 1018.0 1168.0 1318.0 1918.0 
Oil 779.0 698.0 698.0 698.0 698.0 553.0 553.0 528.0 518.0 518.0 
Gas 25.0 eloy(@) 35.0 
Multi-fuelled 

Other 22.0 22.0 22.0 22.0 22.0 22.0 22.0 27.0 32.0 32.0 
Other Fossil Fuelled 

Comb. Turbines 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 325.0 385.0 
Int. Combustion 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Nuclear 

Hydro/Pumped Storage 386.0 386.0 386.0 386.0 386.0 386.0 386.0 386.0 386.0 386.0 


Total Generating Capacity 2111.0 2173.0 2173.0 2173.0 2173.0 2185.0 2185.0 2340.0 2615.0 3275.0 


Purchases[a] 

Capacity Available 2111.0 2173.0 2173.0 2173.0 2173.0 2185.0 2185.0 2340.0 2615.0 3275.0 
Sales (Export) 

Domestic Peak Demand 1388.0 1485.0 1528.0 1546.0 1549.0 1586.0 1598.0 1890.0 2259.0 2687.0 
System Peak 1388.0 1485.0 1528.0 1546.0 1549.0 1586.0 1598.0 1890.0 2259.0 2687.0 
Remaining Capacity 723.0 688.0 645.0 627.0 624.0 599.0 587.0 450.0 356.0 588.0 
% of System Peak b24 46.3 42.2 40.6 40.3 37.8 36.7 23.8 15.8 21.9 


High Price Case 


Fossil Fuelled Steam 


Coal 718.0 861.0 861.0 861.0 861.0 1018.0 1018.0 1018.0 1168.0 1618.0 
Oll 779.0 698.0 698.0 698.0 698.0 55310 553.0 528.0 518.0 518.0 
Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 35.0 35.0 
Multi-fuelled 

Other 22.0 22.0 22.0 22.0 22.0 22.0 22.0 27.0 32.0 32.0 
Other Fossil Fuelled 

Comb. Turbines 205.0 205.0 205.0 205.0 205.0 205.0 205.0 205.0 265.0 325.0 
Int. Combustion 1.0 1.0 1.0 120 1.0 1.0 1.0 1.0 1.0 1.0 
Nuclear 

Hydro/Pumped Storage 386.0 386.0 386.0 386.0 386.0 386.0 386.0 386.0 386.0 386.0 


Total Generating Capacity 2111.0 2173.0 2173.0 2173.0 2173.0 2185.0 2185.0 2190.0 2405.0 2915.0 


Purchases[a] 

Capacity Available Ott Ome 2d so Oeme 217 aOne). Cty 3:00 st alva.O 2185.0.= 2185.0; 2190.0  2405:0-) 2915.0 
Sales (Export) 

Domestic Peak Demand 1388.0 1485.0 1524.0 1533.0 1524.0 1530.0 1532.0 1817.0 2079.0 2438.0 
System Peak 1388.0 1485.0 1524.0 1533.0 1524.0 1530.0 1532.0 1817.0 2079.0 2438.0 
Remaining Capacity 723.0 688.0 649.0 640.0 649.0 655.0 653.0 373.0 326.0 477.0 
% of System Peak 52.1 46.3 42.6 41.7 42.6 42.8 42.6 20.5 T5377, 19.6 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


Prince Edward Island 


(Megawatts) Low Price Case 


Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Fossil Fuelled Steam 

Coal 

Oil 71.0 71.0 71.0 710 71.0 71.0 Ne) 71.0 71.0 70 
Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 


Comb. Turbines 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 
Int. Combustion 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 T1-0 
Nuclear 

Hydro/Pumped Storage 


Total Generating Capacity 123.0 123.0 123.0 123.0 123.0 123.0 123.0 123.0 123.0 123.0 


Purchases[a] 20.0 20.0 20.0 20.0 20.0 20.0 35.0 50.0 65.0 80.0 
Capacity Available 143.0 143.0 143.0 143.0 143.0 143.0 158.0 1173.0) 188.0 203.0 
Sales (Export) 

Domestic Peak Demand 103.0 110.0 114.0 118.0 120.0 122.0 126.0 139.0 152.0 167.0 
System Peak 103.0 110.0 114.0 118.0 120.0 122.0 126.0 139.0 152.0 167.0 
Remaining Capacity 40.0 33.0 29.0 25.0 23.0 21.0 32.0 34.0 36.0 36.0 
% of System Peak 38.8 30.0 25.4 elke 19.2 17.2 25.4 24.5 2377, 21.6 


High Price Case 


Fossil Fuelled Steam 

Coal 

Oil 71.0 71.0 71.0 71.0 WAVe 71.0 71.0 71.0 71.0 71.0 
Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 


Comb. Turbines 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 
Int. Combustion 11.0 11.0 THO 11.0 11.0 11.0 11.0 11.0 11.0 11.0 
Nuclear 

Hydro/Pumped Storage 


Total Generating Capacity 123.0 123.0 123.0 123.0 123.0 123.0 123.0 123.0 123.0 123.0 


Purchases[a] 20.0 20.0 20.0 20.0 20.0 20.0 35.0 50.0 65.0 80.0 
Capacity Available 143.0 143.0 143.0 143.0 143.0 143.0 158.0 173.0 188.0 203.0 
Sales (Export) 

Domestic Peak Demand 103.0 110.0 114.0 116.0 120.0 122.0 126.0 141.0 156.0 169.0 
System Peak 103.0 110.0 114.0 116.0 120.0 122.0 126.0 141.0 156.0 169.0 
Remaining Capacity 40.0 33.0 29.0 27.0 23.0 21.0 32.0 32.0 32.0 34.0 
% of System Peak 38.8 30.0 25.4 23.3 19.2 Whore 25.4 eek 20.5 20.1 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) xy) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


LL 


New Brunswick 


(Megawatts) Low Price Case 

Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 283.0 283.0 305.0 305.0 305.0 640.0 975.0 1810.0 2410.0 3010.0 
Oil 1476.0 1474.0 1474.0 1464.0 1464.0 1129.0 794.0 416.0 416.0 416.0 
Gas 43.0 43.0 43.0 
Multi-fuelled 

Other 40.0 61.0 61.0 71.0 71.0 71.0 ALO 71.0 7120 ALO 
Other Fossil Fuelled 

Comb. Turbines 25.0 25.0 25.0 25.0 25.0 25.0 75.0 275.0 425.0 675.0 
Int. Combustion 1.0 1.0 1.0 1.0 ZO 1.0 1.0 1.0 1.0 1.0 
Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 
Hydro/Pumped Storage 897.0 897.0 902.0 902.0 902.0 902.0 902.0 902.0 902.0 902.0 


Total Generating Capacity 3352.0 3371.0 3398.0 3398.0 3398.0 3398.0 3448.0 4148.0 4898.0 5748.0 


Purchases[a] 


Capacity Available 3352.0 3371.0 3398.0 3398.0 3398.0 3398.0 3448.0 4148.0 4898.0 5748.0 
Sales (Export) 383.0 383.0 250.0 250.0 250.0 250.0 265.0 530.0 545.0 560.0 
Domestic Peak Demand 1989.0 2060.0 2255.0 2384.0 2457.0 2541.0 2571.0 3048.0 3607.0 4291.0 
System Peak 2372.0 2443.0 2505.0 2634.0 2707.0 2791.0 2836.0 3578.0 4152.0 4851.0 
Remaining Capacity 980.0 928.0 893.0 764.0 691.0 607.0 612.0 570.0 746.0 897.0 
% of System Peak 41.3 38.0 35.6 29.0 ZS) 'S hed 21.6 15:9 18.0 18.5 


High Price Case 
Fossil Fuelled Steam 


Coal 283.0 283.0 305.0 305.0 305.0 625.0 975.0 1810.0 Pala honey 7A Koe 
Oil 1476.0 1474.0 1474.0 1464.0 1464.0 1129.0 794.0 416.0 416.0 416.0 
Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.0 43.0 43.0 
Multi-fuelled 

Other 40.0 61.0 61.0 71.0 71.0 71.0 TACO 71.0 71.0 71.0 
Other Fossil Fuelled 

Comb. Turbines 25.0 25.0 25.0 25.0 25.0 25.0 75.0 225.0 325.0 525.0 
Int. Combustion 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 
Hydro/Pumped Storage 897.0 897.0 902.0 902.0 902.0 902.0 902.0 902.0 902.0 902.0 


Total Generating Capacity 3352.0 3371.0 3398.0 3398.0 3398.0 3383.0 3448.0 4098.0 4498.0 5298.0 


Purchases[a] 

Capacity Available 3352.0 3371.0 3398.0 3398.0 3398.0 3383.0 3448.0 4098.0 4498.0 5298.0 
Sales (Export) 383.0 383.0 250.0 250.0 250.0 250.0 265.0 530.0 545.0 560.0 
Domestic Peak Demand 1989.0 2062.0 2249.0 2367.0 2412.0 2474.0 2485.0 2970.0 3309.0 3872.0 
System Peak 2372.0 2445.0 2499.0 2617.0 2662.0 2724.0 2750.0 3500.0 3854.0 4432.0 
Remaining Capacity 980.0 926.0 899.0 781.0 736.0 659.0 698.0 598.0 644.0 866.0 
% of System Peak 41.3 37.9 36.0 29.8 276 24.2 25.4 WA 16.7 19.5 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


Atlantic 

(Megawatts) Low Price Case 

Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 1001.0 1144.0 1166.0 1166.0 1166.0 1658.0 1993.0 2978.0 3728.0 4928.0 
Oil 2831.0 2748.0 2748.0 2738.0 2738.0 2258.0 1923.0 1520.0 1515.0 1515.0 
Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 68.0 78.0 78.0 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 62.0 83.0 83.0 93.0 93.0 93.0 93.0 103.0 113.0 118.0 
Other Fossil Fuelled 

Comb. Turbines 441.0 441.0 441.0 441.0 441.0 441.0 491.0 791.0 1061200 1a 7100 
Int. Combustion 94.0 94.0 94.0 94.0 94.0 94.0 94.0 91.0 91.0 91.0 
Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 
Hydro/Pumped Storage 157507020 7707.0 7707.0 7707.0 7707.0 7707.0 8556.0 9405.0 9405.0 


Total Generating Capacity 12634.0 128420 12869.0 12869.0 12869.0 12881.0 12931.0 14737.0 16621.0 18136.0 


Purchases[a] 20.0 20.0 20.0 20.0 20.0 20.0 35.0 50.0 65.0 80.0 
Capacity Available 12654.0 12862.0 12889.0 12889.0 12889.0 12901.0 12966.0 14787.0° 16686.0 18216.0 
Sales (Export) 5133.0 5133.0 5000.0 5000.0 5000.0 5000.0 5015.0 5280.0 5295.0 5310.0 
Domestic Peak Demand 5178.0 5488.0 5802.0 5962.0 6051.0 6152.0 6276.0 7073.0 8179:0" 9722.0 
System Peak 10311.0 10621.0 10802.0 109620 11051.0 11152.0 11291.0 12353.0 13474.0 15032.0 
Remaining Capacity 2343.0 2241.0 2087.0 1927.0 1838.0 1749.0 1675.0 2434.0 3212.0 3184.0 
% of System Peak rear f 21,1 19.3 17.6 16.6 1D7 14.8 19.7 23.8 21.2 


High Price Case 


Fossil Fuelled Steam 


Coal 1001.0 1144.0 1166.0 1166.0 1166.0 1643.0 1993.0 2828.0 3278.0 4328.0 
Oll 2831.0 2748.0 2748.0 2738.0 2738.0 2258.0 1923.0 1520.0 ISTO 151510 
Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 68.0 78.0 78.0 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 62.0 83.0 83.0 93.0 93.0 93.0 93.0 103.0 13:0 118.0 
Other Fossil Fuelled 

Comb. Turbines 441.0 441.0 441.0 441.0 441.0 491.0 641.0 841.0 1001.0 1261.0 
Int. Combustion 94.0 94.0 94.0 94.0 94.0 94.0 94.0 91.0 91.0 91.0 
Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 
Hydro/Pumped Storage 7575.0) 7702:0 7707.0 7707.0 7707.0 7707.0 7707.0 9405.0 9405.0 9405.0 


Total Generating Capacity 12634.0 12842.0 12869.0 12869.0 12869.0 12916.0 13081.0 15486.0 16111.0 17426.0 


Purchases[a] 20.0 20.0 20.0 20.0 20.0 20.0 35.0 50.0 65.0 80.0 
Capacity Available 12654.0 12862.0 12889.0 12889.0 12889.0 12936.0 13116.0 15536.0 16176.0 17506.0 
Sales (Export) 5133.0 5133.0 5000.0 5000.0 5000.0 5000.0 5015.0 5280.0 5295.0 5310.0 
Domestic Peak Demand 5178.0 5490.0 5808.0 5965.0 6090.0 6188.0 6344.0 7138.0 8279.0 9717.0 
System Peak 10311.0 10623.0 10808.0 10965.0 11090.0 111880 11359.0 12418.0 13574.0 15027.0 
Remaining Capacity 2343.0 2239.0 2081.0 1924.0 1799.0 1748.0 1757.0 3118.0 2602.0 2479.0 
% of System Peak eek a 19.3 17.5 16.2 15.6 15:5. 25.1 19.2 16.5 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) Le 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


Neen eee ee eee eee 


Quebec 
ied amatts) Low Price Case 
Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 
Coal 
Oil 638.0 638.0 630.0 630.0 620.0 620.0 620.0 620.0 620.0 620.0 
Gas 
Multi-fuelled 
Other 10.0 10.0 20.0 20.0 20.0 20.0 20.0 20.0 
Other Fossil Fuelled 
Comb. Turbines 364.0 364.0 424.0 424.0 424.0 424.0 424.0 4240 1624.0 1624.0 
Int. Combustion 65.0 71.0 71.0 88.0 88.0 88.0 88.0 130.0 178.0 202.0 
Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 


Hydro/Pumped Storage 24060.0 25333.0 25419.0 25480.0 25539.0 25582.0 26562.0 30636.0 34446.0 40956.0 


Total Generating Capacity 25757.0 27036.0 27184.0 27262.0 27321.0 27364.0 28344.0 32460.0 37518.0 44052.0 


Purchases[a] 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 
Capacity Available 30507.0 31786.0 31934.0 32012.0 32071.0 32114.0 33094.0 37210.0 42268.0 48802.0 
Sales (Export) 0.0 150:0 200:0 *200;0%~ 200.06 20010%. :200:0 Ww © 200:01" 1200:0 17000 
Domestic Peak Demand 26761.0 26935.0 27638.0 28350.0 29046.0 27994.0 28656.0 32640.0 36968.0 42454.0 
System Peak 26761.0 27085.0 27838.0 28550.0 29246.0 28194.0 28856.0 32840.0 38168.0 44154.0 
Remaining Capacity 3746.0 4701.0 4096.0 3462.0 2825.0 39200 4238.0 4370.0 4100.0 4648.0 
% of System Peak 14.0 17.4 14.7 Wt 9.7 13.9 14.7 13.3 NORZ 10.5 


High Price Case 
Fossil Fuelled Steam 


Coal 

Oil 638.0 638.0 630.0 630.0 620.0 620.0 620.0 620.0 620.0 620.0 
Gas 

Multi-fuelled 

Other 0.0 0.0 10.0 10.0 20.0 20.0 20.0 20.0 20.0 20.0 
Other Fossil Fuelled 

Comb. Turbines 364.0 364.0 424.0 424.0 424.0 424.0 424.0 4240 14240 1624.0 
Int. Combustion 65.0 TARO AL) 88.0 88.0 88.0 88.0 130.0 178.0 202.0 
Nuclear 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 630.0 


Hydro/Pumped Storage 24060.0 25333.0 25419.0 25480.0 25539.0 25582.0 26562.0 30636.0 32221.0 38006.0 


Total Generating Capacity 25757.0 27036.0 27184.0 27262.0 27321.0 27364.0 28344.0 32460.0 35093.0 41102.0 


Purchases[a] 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 4750.0 
Capacity Available 30507.0 31786.0 31934.0 32012.0 32071.0 32114.0 33094.0 37210.0 39843.0 45852.0 
Sales (Export) 0.0 150.0 200.0 200.0 200.0 200.0 200.0 200.0 1200.0 1700.0 
Domestic Peak Demand 26761.0 26935.0 27575.0 28070.0 28612.0 27071.0 27672.0 31381.0 34873.0 39636.0 
System Peak 26761.0 27085.0 27775.0 28270.0 28812.0 27271.0 27872.0 31581.0 36073.0 41336.0 
Remaining Capacity 3746.0 4701.0 4159.0 3742.0 3259.0 4843.0 5222.0 5629.0 3770.0 4516.0 
% of System Peak 14.0 17.4 15.0 13.2 11.3 17.8 18.7 17.8 10.5 10.9 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


Ontario 

(Megawatts) Low Price Case 
Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 8690.0 8896.0 8896.0 8896.0 9102.0 9102.0 9190.0 9190.0 11102.0 13102.0 
Oil 55.0 55.0 55.0 55.0 55.0 70.0 70.0 628.0 2332.0 2332.0 
Gas 165.0 165.0 165.0 165.0 180.0 180.0 180.0 200.0 220.0 220.0 
Multi-fuelled 

Other 1935.0 1940.0 1940.0 1940.0 1940.0 1940.0 1950.0 1960.0 1960.0 1970.0 
Other Fossil Fuelled 

Comb. Turbines 729.0 781.0 788.0 798.0 798.0 808.0 808.0 818.0 918.0 1218.0 
Int. Combustion 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Nuclear 6395.0 7230.0 8581.0 10446.0 11327.0 122080 12208.0 13970.0 14829.0 17472.0 
Hydro/Pumped Storage 7185.0 7185.0 7185.0 7185.0 7185.0 7185.0 7185.0 8062.0 8062.0 8062.0 


Total Generating Capacity 251640 262620 27620.0 29495.0 30597.0 31503.0 31601.0 34838.0 39433.0 44386.0 


Purchases[a] 

Capacity Available 25164.0 26262.0 27620.0 29495.0 30597.0 31503.0 31601.0 34838.0 . 39433.0 44386.0 
Sales (Export) 465.0 472.0 435.0 435.0 435.0 435.0 435.0 

Domestic Peak Demand 21379.0 21740.0 22625.0 23446.0 244160 25153.0 25105.0 28099.0 31280.0 35305.0 
System Peak 21844.0 22212.0 23060.0 23881.0 24851.0 25588.0 25540.0 28099.0 31280.0 35305.0 
Remaining Capacity 3320.0 4050.0 4560.0 5614.0 5746.0 5915.0 6061.0 6739.0 8153.0 9081.0 
% of System Peak 15:2 18.2 19.8 23.5 23.1 23.1 23.7 24.0 26.1 Conn 


High Price Case 
Fossil Fuelled Steam 


Coal 8690.0 8896.0 8896.0 8896.0 9102.0 9102.0 9190.0 9190.0 111020 12602.0 
Oil 55.0 55.0 55.0 55.0 55.0 70.0 70.0 70.0 100.0 100.0 
Gas 165.0 165.0 165.0 165.0 180.0 180.0 180.0 200.0 220.0 220.0 
Multi-fuelled 

Other 1935.0 1940.0 1940.0 1940.0 1940.0 1940.0 1950.0 1960.0 1960.0 1970.0 
Other Fossil Fuelled 

Comb. Turbines 729.0 781.0 788.0 798.0 798.0 808.0 808.0 818.0 918.0 1218.0 
Int. Combustion 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Nuclear 6395.0 7230.0 8581.0 10446.0 11327.0 12208.0 12208.0 13970.0 14829.0 17472.0 
Hydro/Pumped Storage 7185.0 7185.0 7185.0 7185.0 7185.0 7185.0 7185.0 7185.0 8062.0 8062.0 


Total Generating Capacity 25164.0 26262.0 27620.0 29495.0 30597.0 31503.0 31601.0 33403.0 37201.0 41654.0 


Purchases[a] 

Capacity Available 25164.0 26262.0 27620.0 29495.0 30597.0 31503.0 31601.0 33403.0 37201.0 41654.0 
Sales (Export) 465.0 472.0 435.0 435.0 435.0 435.0 435.0 0.0 0.0 0.0 
Domestic Peak Demand 21379.0 21740.0 22587.0 23132.0 23878.0 24469.0 24365.0 26953.0 29906.0 33601.0 
System Peak 21844.0 22212.0 230220 23567.0 24313.0 24904.0 24800.0 26953.0 29906.0 33601.0 
Remaining Capacity 3320.0 4050.0 4598.0 5928.0 6284.0 6599.0 6801.0 6450.0 7295.0 8053.0 
% of System Peak 15.2 18.2 20.0 25.2 25.8 26.5 27.4 23.9 24.4 24.0 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 


229 


Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 
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Manitoba 
Modamatte! Low Price Case 
Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 
Coal 369.0 369.0 369.0 369.0 369.0 369.0 369.0 369.0 369.0 633.0 
Oil 15.0 15.0 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0 
Gas 54.0 54.0 54.0 54.0 54.0 54.0 59.0 59.0 59.0 59.0 
Multi-fuelled 
Other 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
Other Fossil Fuelled 
Comb. Turbines 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 43.0 
Int. Combustion 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
Nuclear 
Hydro/Pumped Storage 3548.0 3548.0 3548.0 3548.0 3548.0 3676.0 4060.0 5218.0 6128.0 6478.0 


Total Generating Capacity 4042.0 4042.0 4042.0 4042.0 4042.0 4170.0 4554.0 5712.0 6622.0 7261.0 


Purchases[a] 300.0 300.0 300.0 300.0 300.0 300.0 3000 200.0 300.0 3000 
Capacity Available 4342.0 4342.0 4342.0 4342.0 4342.0 4470.0 4854.0 5912.0 6922.0 7561.0 
Sales (Export) 500.0 1050.0 1050.0 
Domestic Peak Demand 2829.0 3052.0 3241.0 3502.0 3643.0 3721.0 3776.0 4418.0 4991.0 5704.0 
System Peak 2829.0 3052.0 3241.0 3502.0 3643.0 3721.0 3776.0 4918.0 6041.0 6754.0 
Remaining Capacity 1513.0 1290.0 1101.0 840.0 699.0 749.0 1078.0 994.0 881.0 807.0 
% of System Peak SBS. Ado3°> S40 24:6 19.2. ph 20H 2655" 02 14.6 11.9 


High Price Case 
Fossil Fuelled Steam 


Coal 369.0 369.0 369.0 369.0 369.0 369.0 369.0 369.0 369.0 435.0 
Oll 15.0 15.0 15.0 15.0 15.0 15.0 10.0 10.0 10.0 10.0 
Gas 54.0 54.0 54.0 54.0 54.0 54.0 59.0 59.0 59.0 59.0 
Multi-fuelled 

Other 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
Other Fossil Fuelled 

Comb. Turbines 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 43.0 
Int. Combustion 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
Nuclear 

Hydro/Pumped Storage 3548.0 3548.0 3548.0 3548.0 3548.0 3676.0 4060.0 5218.0 6128.0 6478.0 


Total Generating Capacity 4042.0 4042.0 4042.0 4042.0 4042.0 4170.0 4554.0 5712.0 6622.0 7063.0 


Purchases[a] 300.0 300.0 300.0 300.0 300.0 300.0 300.0 200.0 300.0 300.0 
Capacity Available 4342.0 4342.0 4342.0 4342.0 4342.0 4470.0 4854.0 5912.0 6922.0 7363.0 
Sales (Export) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 500.0 1050.0 1050.0 
Domestic Peak Demand 2829.0 3052.0 3237.0 3474.0 3604.0 3684.0 3737.0 4363.0 4884.0 5508.0 
System Peak 2829.0 3052.0 3237.0 3474.0 3604.0 3684.0 3737.0 4863.0 5934.0 6558.0 
Remaining Capacity 1513.0 1290.0 1105.0 868.0 738.0 786.0 1117.0 1049.0 988.0 805.0 
% of System Peak 535 423 344 250 “905, 7213) © 200 21.6 16.6 12.3 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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(Megawatts) 


Type of Capacity 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 
Int. Combustion 


Nuclear 
Hydro/Pumped Storage 


Total Generating Capacity 


Purchases[a] 

Capacity Available 
Sales (Export) 
Domestic Peak Demand 
System Peak 
Remaining Capacity 

% of System Peak 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 
Int. Combustion 


Nuclear 
Hydro/Pumped Storage 


Total Generating Capacity 


Purchases[a] 


Capacity Available 


Sales (Export) 
Domestic Peak Demand 
System Peak 
Remaining Capacity 

% of System Peak 


1984 


1595.0 
7.0 
131.0 


36.0 


157.0 


589.0 


2515.0 


2515.0 
7.0 
2278.0 
2285.0 
230.0 
10.1 


1595.0 
7.0 
131.0 


36.0 


157.0 


589.0 


2515.0 


2515.0 
7.0 
2278.0 
2285.0 
230.0 
10.1 


1985 


1595.0 
7.0 
131.0 


36.0 


157.0 


841.0 


2767.0 


2767.0 


2301.0 
2301.0 
466.0 
20.3 


1595.0 
7.0 
131.0 


36.0 


157.0 


841.0 


2767.0 


2767.0 
0.0 
2301.0 
2301.0 
466.0 
20.3 


1986 


1595.0 
7.0 
131.0 


36.0 


242.0 


841.0 


2852.0 


2852.0 


2400.0 
2400.0 
452.0 
18.8 


1595.0 
7.0 
131.0 


36.0 


242.0 


841.0 


2852.0 


2852.0 
0.0 
2410.0 
2410.0 
442.0 
18.3 


Saskatchewan 
Low Price Case 


1987 1988 
1595.0 1595.0 
7.0 7.0 
131.0 131.0 
36.0 36.0 
242.0 327.0 
841.0 841.0 
2852.0 2937.0 
2852.0 2937.0 
2438.0 2461.0 
2438.0 2461.0 
4140 476.0 
17.0 19.3 


High Price Case 


1595.0 1595.0 
7.0 7.0 
131.0 131.0 
36.0 36.0 
242.0 327.0 
841.0 841.0 
2852.0 2937.0 
2852.0 2937.0 
0.0 0.0 
2454.0 2507.0 
2454.0 2507.0 
398.0 430.0 
16.2 17.2 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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1989 


1595.0 
7.0 
131.0 


36.0 


327.0 


841.0 


2937.0 


2937.0 


2537.0 
2537.0 
400.0 
15.8 


1595.0 
7.0 
131.0 


36.0 


327.0 


841.0 


2937.0 


2937.0 
0.0 
2610.0 
2610.0 
327.0 
12:5 


1990 


1895.0 
7.0 
131.0 


36.0 


327.0 


841.0 


3237.0 


3237.0 


2625.0 
2625.0 
612.0 
23.3 


1895.0 
7.0 
131.0 


36.0 


327.0 


841.0 


3237.0 


3237.0 
0.0 
2712.0 
2712.0 
525.0 
19.4 


Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


1995 


1895.0 
7.0 
131.0 


36.0 


327.0 


841.0 


3237.0 


3237.0 


2861.0 
2861.0 
376.0 
13.1 


2195.0 
7.0 
131.0 


36.0 


412.0 


841.0 


3622.0 


3622.0 
0.0 
3041.0 
3041.0 
581.0 
19.1 


2000 


2195.0 
7.0 
131.0 


36.0 


512.0 


841.0 


3722.0 


3722.0 


3348.0 
3348.0 
374.0 
dake 


2495.0 
7.0 
131.0 


36.0 


512.0 


841.0 


4022.0 


4022.0 
0.0 
3555.0 
3555.0 
467.0 
13.1 


2005 


2795.0 
7.0 
131.0 


36.0 


512.0 


841.0 


4322.0 


4322.0 


3850.0 
3850.0 
472.0 
12.3 


3095.0 
7.0 
131.0 


36.0 


612.0 


841.0 


4722.0 


4722.0 
0.0 
4016.0 
4016.0 
706.0 
17.6 


Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 
i 


Alberta 


(Megawatts) Low Price Case 

Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 4462.0 4845.0 4845.0 4845.0 5251.0 5251.0 5634.0 6009.0 6322.0 7237.0 
Oil 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Gas 1885.0 1385.0 1395.0 1395.0 1245.0 1245.0 1160.0 1190.0 950.0 960.0 
Multi-fuelled 

Other 47.0 isco 113.0 113.0 113.0 130.0 130.0 230.0 300.0 300.0 
Other Fossil Fuelled 

Comb. Turbines 516.0 459.0 459.0 459.0 464.0 464.0 447.0 647.0 554.0 773.0 
Int. Combustion 52.0 55.0 55.0 55.0 55.0 S35)10) 55.0 55.0 55.0 55:0 
Nuclear 

Hydro/Pumped Storage 734.0 734.0 734.0 734.0 734.0 734.0 734.0 734.0 734.0 734.0 


Total Generating Capacity 7202.0 7597.0 7607.0 7607.0 7868.0 7885.0 8166.0 8871.0 8921.0 10065.0 


Purchases[a] 300.0 300:0 3000 3000 3000 300.0 300.0 300.0 300.0 
Capacity Available 7202.0 7897.0 7907.0 7907.0 8168.0 8185.0 8466.0 9171.0 9221.0 10365.0 
Sales (Export) 

Domestic Peak Demand 547510 9 5782.0" 583120) | 58090" 5827-0) 58760559710, 05006: Oa 201 Om SoU a0 
System Peak 5475.0 5782.0 5831.0 5809.0 5827.0 5876.0 5970.0 7006.0 7726.0 8505.0 
Remaining Capacity 1727.0 2115.0 2076.0 2098.0 2341.0 2309.0 2496.0 2165.0 1495.0 1860.0 
% of System Peak 31.5 36.6 35.6 36.1 40.2 39.3 41.8 30.9 19.4 21.9 


High Price Case 
Fossil Fuelled Steam ; 
Coal 4462.0 4845.0 4845.0 4845.0 5251.0 5251.0 5634.0 6759.0 7822.0 8737.0 


Oil 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Gas 1385:0° 138510" 1395:0) 1389510" 124510) 124510 ai GOlOm 119010 950.0 960.0 
Multi-fuelled 

Other 47.0 113.0 113.0 113.0 tO 130.0 130.0 230.0 300.0 300.0 
Other Fossil Fuelled 

Comb. Turbines 516.0 459.0 459.0 459.0 464.0 464.0 447.0 647.0 854.0 1173.0 
Int. Combustion 52.0 55.0 55.0 55.0 5510 55.0 55.0 55.0 55.0 55.0 
Nuclear 

Hydro/Pumped Storage 734.0 734.0 734.0 734.0 734.0 734.0 734.0 734.0 734.0 734.0 


Total Generating Capacity 7202.0 7597.0 7607.0 7607.0 7868.0 7885.0 8166.0 9621.0 10721.0 11965.0 


Purchases[a] 0.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 
Capacity Available 7202.0 7897.0 7907.0 7907.0 8168.0 8185.0 8466.0 9921.0 11021.0 12265.0 
Sales (Export) 


Domestic Peak Demand 5475.0 5782.0 5971.0 6087.0 6215.0 6382.0 6593.0 8125.0 9110.0 10058.0 


System Peak 5475.0 5782.0 5971.0 6087.0 6215.0 6382.0 6593.0 8125.0 9110.0 10058.0 
Remaining Capacity 1727.0" 2115.0" 1986.0 1820:0 1953:0° 1803,0° \1873.0° 1796.0, 1991.0) "22070 
% of System Peak 31.5 36.6 32.4 29.9 31.4 28.3 28.4 22.1 21.0 21.9 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


M Prairies 

(Megawatts) Low Price Case 

Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 6426.0 6809.0 6809.0 6809.0 7215.0 7215.0 7898.0 8273.0 8886.0 10665.0 
Oil 28.0 28.0 28.0 28.0 28.0 28.0 23.0 23.0 23.0 23.0 
Gas 15700) 1570.00 158010) 158010) 9 1430:05 #1430:0) 1850:0  13880'0°  1140:0°  1150:0 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 91.0 157.0 157.0 157.0 157.0 174.0 174.0 274.0 344.0 344.0 
Other Fossil Fuelled 

Comb. Turbines 691.0 634.0 719.0 719.0 809.0 809.0 792.0 992.0 1084.0 1328.0 
Int. Combustion 82.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro/Pumped Storage ASQTACO® W525 OM police OMe oili2e 0) O26 O52 51-0) 569510) 6793:0) 7703'0 805310 


Total Generating Capacity 13759.0 14406.0 14501.0 14501.0 14847.0 14992.0 15957.0 17820.0 19265.0 21648.0 


Purchases[a] 300.0 600.0 600.0 600.0 600.0 600.0 6000 500.0 600.0 600.0 
Capacity Available 14059.0 15006.0 15101.0 15101.0 15447.0 15592.0 16557.0 18320.0 19865.0 22248.0 
Sales (Export) 7.0 0.0 0.0 0.0 0.0 0.0 0.0 500.0 1050.0 1050.0 
Domestic Peak Demand  10582.0 11135.0 11472.0 11749.0 11931.0 12134.0 12371.0 14285.0 16065.0 18059.0 
System Peak 10589.0 11135.0 11472.0 11749.0 11981.0 12134.0 12371.0 14785.0 17115.0 19109.0 
Remaining Capacity 3470.0 3871.0 3629.0 3352.0 3516.0 3458.0 4186.0 3535.0 2750.0 3139.0 
% of System Peak B26. Weo4 8 F9eai6. me 08,5. eee) 285 a38 > 299 16.1 16.4 


High Price Case 


Fossil Fuelled Steam 


Coal 6426.0 6809.0 6809.0 6809.0 7215.0 7215.0 7898.0 9323.0 10686.0 12267.0 
Oil 28.0 28.0 28.0 28.0 28.0 28.0 23.0 23.0 23.0 23.0 
Gas 57,010 sen O70 Onn 5S00) 81 580:0 m4 30:00 ld 30,0) 1c50'0) 138010" 114010)" 115010 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 91.0 157.0 1570 157.0 157.0 174.0 174.0 274.0 344.0 344.0 
Other Fossil Fuelled 

Comb. Turbines 691.0 634.0 719.0 719.0 809.0 809.0 792.0 1077.0 1384.0 1828.0 
Int. Combustion 82.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydro/Pumped Storage AS 7A Oe mealies Om wonli2o Oma li2a.0e il'23:0. 9 5251-0) 5635.0 6793'0" *7703:0- 805320 


Total Generating Capacity 13759.0 14406.0 14501.0 14501.0 14847.0 14992.0 15957.0 18955.0 21365.0 23750.0 


Purchases[a] 300.0 600.0 600.0 600.0 600.0 600.0 600.0 500.0 600.0 600.0 
Capacity Available 14059.0 15006.0 15101.0 15101.0 15447.0 15592.0 16557.0 19455.0 21965.0 24350.0 
Sales (Export) 7.0 0.0 0.0 0.0 0.0 0.0 0.0 500.0 1050.0 1050.0 
Domestic Peak Demand 10582.0 11135.0 11618.0 12015.0 12326.0 12676.0 13042.0 15529.0 17549.0 19582.0 
System Peak 10589.0 11135.0 11618.0 12015.0 12326.0 12676.0 130420 16029.0 18599.0 20632.0 
Remaining Capacity 3470.0 3871.0 3483.0 3086.0 3121.0 2916.0 3515.0 3426.0 3366.0 3718.0 
% of System Peak 32.8 34.8 30.0 ZOOM, 25.3 23.0 27.0 21.4 18.1 18.0 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


LL  ——————————————————— 


British Columbia 


(Megawatts) Low Price Case 

Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 

Oil 138.0 125.0 125.0 125.0 125.0 125.0 125.0 2500 125.0 125.0 
Gas 1040.0 1026.0 1026.0 1026.0 1030.00 1030.0 1030.0 1035.0 1035.0 1035.0 
Multi-fuelled 

Other 224.0 224.0 224.0 224.0 230.0 230.0 230.0 250.0 250.0 250.0 
Other Fossil Fuelled 

Comb. Turbines 172.0 172.0 172.0 172.0 172.0 172.0 220 7220 172.0 172.0 
Int. Combustion 79.0 79.0 79.0 79.0 79.0 79.0 79.0 79.0 79.0 79.0 
Nuclear 


Hydro/Pumped Storage 11147.0 11218.0 11218.0 11218.0 11218.0 11218.0 11218.0 12208.0 13586.0 14886.0 


Total Generating Capacity 12800.0 128440 12844.0 128440 128540 12854.0 128540 13869.0 15247.0 16547.0 


Purchases[a] 

Capacity Available 12800.0 12844.0 12844.0 128440 12854.0 12854.0 128540 13869.0 15247.0 16547.0 
Sales (Export) 7.0 7.0 7.0 Fe) 7.0 7.0 70" 8320) “832,05 e320 
Domestic Peak Demand 8250.0 8611.0 9216.0 9310.0 9495.0 9664.0 9788.0 10334.0 11603.0 13101.0 
System Peak 8257.0 8618.0 9223.0 9317.0 9502.0 9671.0 9795.0 11166.0 12435.0 13933.0 
Remaining Capacity 4543.0 4226.0 3621.0 3527.0 3352.0 3183.0 3059.0 2703.0 2812.0 2614.0 
% of System Peak 55.0 49.0 39.3 37.9 35.3 32.9 31.2 24.2 22.6 18.8 


High Price Case 
Fossil Fuelled Steam 


Coal 

Oil 138.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 
Gas 1040:0) § 1026.0" 1026.0" 1026.0 1080:0" 4 1030108 1030.09) 1035.0 1035:0m a 10Sar0 
Multi-fuelled 

Other 224.0 224.0 224.0 224.0 230.0 230.0 230.0 250.0 250.0 250.0 
Other Fossil Fuelled 

Comb. Turbines 172.0 210) 172.0 17220 172.0 L720) 172.0 172.0 17220 172.0 
Int. Combustion 79.0 79.0 79.0 79.0 79.0 79.0 79.0 79.0 79.0 79.0 
Nuclear 


Hydro/Pumped Storage 11147.0 11218.0 11218.0 11218.0 11218.0 11218.0 11218.0 12208.0 12328.0 13586.0 


Total Generating Capacity 12800.0 12844.0 128440 12844.0 12854.0 12854.0 12854.0 13869.0 13989.0 15247.0 


Purchases[a] 

Capacity Available 12800.0 12844.0 12844.0 128440 128540 12854.0 128540 13869.0 13989.0 15247.0 
Sales (Export) 7.0 7.0 7.0 7.0 7.0 7.0 70, 832.0 832:0°) 832.0 
Domestic Peak Demand 8250.0 8611.0 9163.0 9159.0 9270.0 9371.0 9416.0 9780.0 10740.0 11730.0 
System Peak 8257.0 8618.0 9170.0 9166.0 9277.0 9378.0 9423.0 10612.0 11572.0 12562.0 
Remaining Capacity 4543.0 4226.0 36740 3678.0 3577.0 3476.0 3431.0 3257.0 2417.0 2685.0 
% of System Peak 55.0 49.0 40.1 40.1 38.6 37.1 36.4 30.7 20.9 21.4 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 


(Megawatts) Yukon 
Low Price Case 


Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 


Int. Combustion 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 
Nuclear 
Hydro/Pumped Storage 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 


Total Generating Capacity 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 


Purchases[a] 


Capacity Available 122.0 122.0 122.0 7 A220 122.0 122.0 122.0 122.0 122.0 122.0 
Sales (Export) 

Domestic Peak Demand 53.0 45.0 45.0 45.0 46.0 46.0 46.0 47.0 48.0 49.0 
System Peak 53.0 45.0 45.0 45.0 46.0 46.0 46.0 47.0 48.0 49.0 
Remaining Capacity 69.0 77.0 77.0 77.0 76.0 76.0 76.0 75.0 74.0 73.0 
% of System Peak 130.2 aS a Aga WZ 165.2 165.2 165.2 159.6 154.2 149.0 


High Price Case 
Fossil Fuelled Steam 
Coal 
Oil 
Gas 
Multi-fuelled 
Other 


Other Fossil Fuelled 
Comb. Turbines 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 
Int. Combustion 


Nuclear 
Hydro/Pumped Storage 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 


Total Generating Capacity 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 122.0 


Purchases[a] 

_ Capacity Available hee. taceO yr uleewN tee P2209 A2205 22-0. 122.0* 2422:00 422.0 
Sales (Export) 
Domestic Peak Demand 53.0 42.0 43.0 43.0 44.0 45.0 46.0 51.0 56.0 62.0 
System Peak 53.0 42.0 43.0 43.0 44.0 45.0 46.0 51.0 56.0 62.0 
Remaining Capacity 69.0 80.0 79.0 79.0 78.0 77.0 76.0 71.0 66.0 60.0 
% of System Peak 190.25 90'S MBS 7e MEST) AV7S" 471.1 ISR VASO2* > Mall? S. 96.8 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-4 (Continued) 
Generating Capacity by Fuel Type - Canada, Provinces and Territories 
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Northwest Territories 


(Megawatts) Low Price Case 


Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 


Int. Combustion 148.0 148.0 148.0 148.0 148.0 148.0 148.0 148.0 155.0 176.0 
Nuclear 
Hydro/Pumped Storage 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 53.0 


Total Generating Capacity 191.0 191.0 191.0 191.0 191.0 191.0 191.0 191.0 198.0 229.0 


Purchases[a] 

Capacity Available 191.0 191.0 191.0 191.0 191.0 191.0 191.0 191.0 198.0 229.0 
Sales (Export) 

Domestic Peak Demand 191.0 128.0 124.0 122.0 129.0 133.0 134.0 149.0 167.0 190.0 
System Peak 191.0 128.0 124.0 122.0 129.0 133.0 134.0 149.0 167.0 190.0 
Remaining Capacity 0.0 63.0 67.0 69.0 62.0 58.0 57.0 42.0 31.0 39.0 
% of System Peak 0.0 49.2 54.0 56.6 48.1 43.6 42.5 28.2 18.6 20.5 


High Price Case 


Fossil Fuelled Steam 
Coal 

Oil 

Gas 

Multi-fuelled 

Other 


Other Fossil Fuelled 
Comb. Turbines 


Int. Combustion 148.0 148.0 148.0 148.0 148.0 148.0 148.0 148.0 148.0 176.0 
Nuclear 
Hydro/Pumped Storage 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 


Total Generating Capacity 191.0 191.0 191.0 191.0 191.0 191.0 191.0 191.0 191.0 219.0 


Purchases[a] 

Capacity Available 191.0 191.0 191.0 191.0 191.0 191.0 191.0 191.0 191.0 219.0 
Sales (Export) 

Domestic Peak Demand 193.0 124.0 122.0 123.0 126.0 128.0 131:0 146.0 163.0 183.0 
System Peak 193.0 124.0 122.0 123.0 126.0 128.0 131.0 146.0 163.0 183.0 
Remaining Capacity -2.0 67.0 69.0 68.0 65.0 63.0 60.0 45.0 28.0 36.0 
% of System Peak -1.0 54.0 56.6 55.3 Sto 49.2 45.8 30.8 Te 19.7 


Note: [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 


236 


Table A4-4 (Continued) 
Generating Capacity by Fuel Tvpe - Canada, Provinces and Territories 


(Megawatts) British Columbia, Yukon and Northwest Territories 
Low Price Case 


Type of Capacity 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Fossil Fuelled Steam 

Coal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Oil 138.0 125:0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 
Gas 1040.0 1026.0 1026.0 1026.0 1030.0 1030.0 1030.0 1035.0 1035.0 1035.0 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 224.0 224.0 224.0 224.0 230.0 230.0 230.0 250.0 250.0 250.0 
Other Fossil Fuelled 

Comb. Turbines 172.0 172.0 172.0 172.0 172.0 172.0 172.0 172.0 172.0 172.0 
Int. Combustion 269.0 269.0 269.0 269.0 269.0 269.0 269.0 269.0 276.0 297.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


Hydro/Pumped Storage 11270.0 11341.0 11341.0 11341.0 11341.0 11341.0 11341.0 12331.0 13709.0 15019.0 


Total Generating Capacity 13113.0 13157.0 13157.0 13157.0 13167.0 13167.0 13167.0 14182.0 15567.0 16898.0 


Purchases[a] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Capacity Available 13113.0 13157.0 13157.0 13157.0 13167.0 13167.0 13167.0 14182.0 15567.0 16898.0 
Sales (Export) 7.0 7.0 7.0 7.0 7.0 7.0 70 832.0 832.0 832.0 
Domestic Peak Demand 8494.0 8784.0 9385.0 9477.0 9670.0 9843.0 9968.0 10530.0 11818.0 13340.0 
System Peak 8501.0 8791.0 9392.0 9484.0 9677.0 9850.0 9975.0 11362.0 12650.0 14172.0 
Remaining Capacity 4612.0 4366.0 3765.0 3673.0 3490.0 3317.0 3192.0 2820.0 2917.0 2726.0 
% of System Peak 54.3 49.7 40.1 38.7 36.1 33.7 32.0 24.8 23.1 102 


High Price Case 
Fossil Fuelled Steam 


Coal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Oil 138.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 125.0 
Gas TOAOOMOZ6 Ol 1026 Oe 1026:0) 9 1060:0 S1630;0 1080/0) 1035:0>" 103510 10385:0 
Multi-fuelled 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 224.0 224.0 224.0 224.0 230.0 230.0 230.0 250.0 250.0 250.0 
Other Fossil Fuelled 

Comb. Turbines 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 214.0 
Int. Combustion 227.0 227.0 227.0 227.0 227.0 227.0 227.0 227.0 227.0 255.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


Hydro/Pumped Storage 11270.0 11341.0 11341.0 11341.0 11341.0 11341.0 11341.0 12331.0 12451.0 13709.0 


Total Generating Capacity 13113.0 13157.0 13157.0 13157.0 13167.0 13167.0 13167.0 14182.0 14302.0 15588.0 


Purchases[a] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Capacity Available 13113.0 13157.0 13157.0 13157.0 13167.0 13167.0 13167.0 14182.0 14302.0 15588.0 
Sales (Export) 7.0 7.0 7.0 7.0 7.0 7.0 7TOe 9832.0. * (832.0 08320 
Domestic Peak Demand 8496.0 8777.0 9328.0 9325.0 9440.0 9544.0 9593.0 9977.0 10959.0 11975.0 
System Peak 8503.0 8784.0 9335.0 9332.0 9447.0 9551.0 9600.0 10809.0 11791.0 12807.0 
Remaining Capacity 46100 -4373:0 38220 (3825.0 3720:0' 3616.0 ° 3567.0 3373.0 2511.0» 2781.0 
% of System Peak 54.2 49.8 40.9 41.0 39.4 37.9 37.2 31.2 21.3 eA t7. 


Note [a] Includes imports and net capacity sales between provinces 
and capacity attributed to interconnected system. 
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Table A4-5 
Energy Generation by Fuel Type - Canada, Provinces and Territories 
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Canada 


(Terawatt hours) Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 

-Bituminous 11.0 13.1 10.5 10.7 10.7 10.7 Sez, 21.5 27.0 32.6 
-Sub-Bituminous 57.1 49.1 51.0 48.7 42.1 43.2 42.3 50.6 Hows 91.9 
-Lignite 10.7 10.8 9.0 9.3 9.5 10.0 10.1 11.6 13.9 UAL 
Oil Fired Steam 

-Light 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy Sys 6.1 6.5 6.7 Tes 8.2 5.9 4.2 4.1 8.3 
Natural Gas Fired Steam 3.0 4.0 3.0 She 3.4 31 35 45 4.9 By. 7f 
Comb. Turbines 

-Light Oil 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.9 
-Natural Gas 2.5 PS 2.1 2a 2.2 (ae) PLS a5 2a 3.0 
Internal Combustion 

-Diesel Oil 0.7 0.6 1.0 1.0 1.0 le ie 1.2 ike 1.4 
Nuclear 49.2 Sia 64.6 74.1 87.2 93.3 99.5 111.9 VATS. 124.8 
Hydroelectric 283.3 300.7 313.1 323.1 326.0 82k, 328.0 355.9 392.5 428.1 
Other 2.2 oS 2.4 25 2.6 2.8 2.9 3.9 45 4.7 
Total Energy Generation 425.4 446.4 463.3 481.5 492.2 496.5 509.4 567.9 638.4 718.6 


Tot. Domestic Consumption 386.3 405.8 423.8 434.5 446.4 448.1 456.5 519.6 582.4 668.6 


Exports (Net) 39.1 40.7 39.5 47.0 45.7 48.4 53.0 52.3 56.0 50.1 


High Price Case 


Coal Fired Steam 


-Bituminous 11.0 oat 10.3 10.5 10.5 10.6 13.5 2ilet 24.5 28.9 
-Sub-Bituminous 57a 49.1 51.4 48.1 41.9 AS 41.8 54.3 78.7 92.3 
-Lignite 10.7 10.8 9.0 9.4 9.7 10.2 10.5 12s 15.1 17.7 
Oil Fired Steam 

-Light 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy BS 6.1 6.6 7.1 Tel 8.6 6.6 3.4 3.8 44 
Natural Gas Fired Steam 3.0 4.0 ore €)7/ 4.0 o> 3.9 4.9 5.6 Ss! 
Comb. Turbines 

-Light Oil 0.2 0.2 0.0 0.0 0.0 0.0 0.2 0.1 0.2 0.6 
-Natural Gas 2.5 2.5 2.1 ee 2.2 Px 2.4 ALG PXTf 2.9 
Internal Combustion 

-Diesel Oil 0.7 0.6 1.0 1.0 1.0 1.0 lest Wee lee iL! 
Nuclear - 49.2 57.1 64.9 74.3 87.4 93.6 99.8 Wave. 112.0 131.6 
Hydroelectric 283.3 300.7 315.9 323.8 326.9 322.1 328.6 356.3 383.4 417.9 
Other 2.2 2.3 2.4 25 2.6 2.8 2.9 3.9 45 4.7 
Total Energy Generation 425.4 446.4 466.8 482.5 493.9 496.0 Si1:3 572.5 631.7 LOTS 


Tot. Domestic Consumption 386.3 405.8 423.8 432.3 442.3 443.2 451.5 DOGO 574.3 652.8 


Exports (Net) 39.1 40.7 43.6 50.2 51.7 52.9 59.8 63.0 57.4 54.9 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


(Gigawatt hours) Newfoundland 
Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal Fired Steam 

-Bituminous 

-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 

-Heavy 781.0 1746.0 697.0 793.0 833.0 913.0 1305.0 770.0 142.0 186.0 
Natural Gas Fired Steam 


Comb. Turbines 


-Light Oil 1.0 0.0 36.0 40.0 42.0 45.0 70.0 59.0 2.0 2.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 92.0 1.0 35.0 37.0 37.0 38.0 45.0 30.0 25.0 25.0 
Nuclear 

Hydroelectric 44775.0 39640.0 45189.0 45270.0 45290.0 45348.0 45501.0 47343.0 56715.0 56743.0 


Other 10.0 35.0 80.0 


Total Energy Generation 45649.0 41387.0 45957.0 46140.0 462020 463440 46921.0 48212.0 56919.0 57036.0 
Tot. Domestic Consumption 9636.0 8857.0 10116.0 10303.0 10370.0 10516.0 11098.0 11811.0 12840.0 15480.0 


Interprovincial Transfers 36013.0 932505.0 35841.0 35837.0 35832.0 35828.0 35823.0 36452.0 44058.0 41556.0 
(net) 


Exports (Net) 


High Price Case 
Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 
Oil Fired Steam 
-Light 
-Heavy 781.0 1746.0 672.0 834.0 1223.0 1636.0 2436.0 320.0 228.0 651.0 
Natural Gas Fired Steam 


Comb. Turbines 


-Light Oil 1.0 0.0 36.0 42.0 57.0 78.0 211.0 9.0 2.0 86.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 92.0 1.0 36.0 38.0 42.0 47.0 59.0 25.0 25.0 28.0 
Nuclear 

Hydroelectric 44775.0 39640.0 45306.0 454260 45488.0 45488.0 45488.0 51096.0 56749.0 56761.0 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 35.0 80.0 


Total Energy Generation 45649.0 41387.0 46050.0 46340.0 46810.0 47249.0 481940 51460.0 57039.0 57606.0 
Tot. Domestic Consumption 9636.0 8857.0 10209.0 10503.0 10978.0 11421.0 12371.0 13159.0 16460.0 19650.0 


Interprovincial Transfers 36013.0 32505.0 35791.0 35787.0 35782.0 35778.0 35823.0 38251.0 40529.0 37906.0 
(net) 


Exports (Net) 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 
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Nova Scotia 
(Gigawatt hours) Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal Fired Steam 

-Bituminous 4878.0 5440.0 5490.0 5521.0 5525.0 5580.0 6185.0 6699.0 8586.0 10546.0 
-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 12.0 12.0 

-Heavy 1303001031 LOMeO7720 1440 SSS Om 2 9910 762.0 1645.0 1625.0 1764.0 
Natural Gas Fired Steam 


Comb. Turbines 


-Light Oil 2.0 1.0 2.0 112.0 173.0 329.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 

Nuclear 

Hydroelectric 1034.0 9080" 107210 1072:0. 107230) F1072.0 iO 72:05 AO7ZO R072: Ome 072.0 
Other 8.0 117.0 101.0 103.0 105.0 107.0 109.0 125.0 16140) 128.0 
Total Energy Generation 7235.0 7510.0 7740.0 7840.0 7860.0 8059.0 8130.0 9653.0 11591.0 13839.0 


Tot. Domestic Consumption 7266.0 7640.0 7940.0 8040.0 8060.0 8259.0 8330.0 9853.0 11791.0 14039.0 


Interprovincial Transfers -31.0 -130.0 -200.0 -200.0 -200.0 -200.0 -200.0 -200.0 -200.0 -200.0 
(net) 


Exports (Net) 


High Price Case 
Coal Fired Steam 


-Bituminous 4878.0 5440.0 54840 5498.0 54840 5547.0 6076.0 6668.0 7764.0 9684.0 
-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 1303/0 P1031 OP 1t063:0F i109) 720N 1 069!0m 16470 653.0 1485.0 1836.0 1798.0 


Natural Gas Fired Steam 


Comb. Turbines 


-Light Oil 0.0 2.0 0.0 0.0 0.0 0.0 0.0 79.0 166.0 256.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 

Nuclear 

Hydroelectric 1034.0 908:05  1072:0° 1072!0 1072.10 1072.0) 107210 107201072 Om O720 
Other 8.0 aA 101.0 103.0 105.0 107.0 109.0 125.0 135.0 128.0 
Total Energy Generation 7235.0 7510.0 7720.0 7770.0 7730.0 7890.0 7910.0 9429.0 10973.0 12938.0 


Tot. Domestic Consumption 7266.0 7640.0 7920.0 7970.0 7930.0 8090.0 8110.0 9629.0 11173.0 13138.0 


Interprovincial Transfers -31.0 -130.0 -200.0 -200.0 -200.0 -200.0 -200.0 -200.0 -200.0 -200.0 
(net) 


Exports (Net) 


240 


Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


Prince Edward Island 
(Gigawatt hours) Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal Fired Steam 

-Bituminous 

-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 

-Heavy 1.0 1.0 5.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 
Natural Gas Fired Steam 


Comb. Turbines 

-Light Oil 

-Natural Gas 

Internal Combustion 

-Diesel Oil 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


Nuclear 
Hydroelectric 
Other 


Total Energy Generation 2.0 2.0 5.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 
Tot. Domestic Consumption 552.0) 576.0". 6000" 7619.0 ~629.0 ~ 1639.0: 5660.0) ~'730:0 ~ 800.0, © 880.0 


Interprovincial Transfers -550.0 -574.0 -595.0 -615.0 -625.0 -635.0 -655.0 -725.0 -795.0  -875.0 
(net) 


Exports (Net) 


High Price Case 
Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 
Oil Fired Steam 
-Light 
-Heavy 1.0 1.0 5.0 40 40 40 4.0 3.0 2.0 1.0 
Natural Gas Fired Steam 


Comb. Turbines 

-Light Oil 

-Natural Gas 

Internal Combustion 

-Diesel Oil 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


Nuclear 
_ Hydroelectric 
Other 


Total Energy Generation 2.0 2.0 5.0 4.0 4.0 4.0 4.0 3.0 2.0 1.0 
Tot. Domestic Consumption 552.0 576.0 600.0 609.0 629.0 639.0 660.0 740.0 820.0 890.0 


Interprovincial Transfers -550.0 -574.0 -595.0 -605.0 -625.0 -635.0 -656.0 -737.0 -818.0 -889.0 
(net) 


Exports (Net) 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


New Brunswick 
(Gigawatt hours) Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal Fired Steam 

-Bituminous 1594.0 1021.0 2142.0 2296.0 2296.0 2296.0 4644.0 11909.0 15466.0 19172.0 
-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 17.0 12.0 

-Heavy 2367.0 2435.0 3820.0 3770.0 4521.0 4957.0 2774.0 781.0 682.0 717.0 
Natural Gas Fired Steam 


Comb. Turbines 


-Light Oil 1.0 1.0 68.0 58.0 87.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 

Nuclear 5007.0 5428.0 4503.0 4503.0 4503.0 4503.0 4503.0 4503.0 4503.0 4503.0 
Hydroelectric SiiZIEO 2258.0 2806.0 2806.0 2806.0 2806.0 2806.0 2806.0 2806.0 2806.0 
Other 289.0 268.0 297.0 349.0 351.0 353.0 354.0 361.0 365.0 365.0 


Total Energy Generation 12395.0 114220 13568.0 137240 14477. 14916.0 15082.0 20428.0 23880.0 27650.0 
Tot. Domestic Consumption 10515.0 9839.0 11480.0 11616.0 12359.0 12788.0 129340 15458.0 18440.0 22030.0 


Interprovincial Transfers -3759.0 -4668.0 -5205.0 -5185.0 -5175.0 -5165.0 -5145.0 -2075.0 -3005.0 -2925.0 
(net) 


Exports (Net) 5639.0 6215.0 7293.0 7293.0 7293.0 7293.0 7293.0 7043.0 8443.0 8545.0 


High Price Case 
Coal Fired Steam 


-Bituminous 1594.0 1021.0 1995.0 2151.0 2151.0 2151.0 4527.0 1150510 13791.0= = 16284'0 
-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 17.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 2367.0 2435.0 3948.0 4186.0 4438.0 4767.0 2468.0 646.0 671.0 898.0 


Natural Gas Fired Steam 


Comb. Turbines 


-Light Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.0 74.0 254.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 

Nuclear - 5007.0 5428.0 4745.0 4745.0 4745.0 4745.0 4745.0 4745.0 4745.0 4745.0 
Hydroelectric 3121.0 2258.0 2879.0 2879.0 2879.0 2879.0 2879.0 2879.0 2879.0 2879.0 
Other 289.0 268.0 297.0 349.0 351.0 353.0 354.0 361.0 365.0 365.0 


Total Energy Generation 12395.0 114220 13864.0 143100 145640 14895.0 14973.0 20188.0 225250 25425.0 
Tot. Domestic Consumption 10515.0 9839.0" 11444.0° 11880:0- 12114.0 12435.0° 12492,0 ~1S053:0 ) Tv 109/0) = 201Ge 5 


Interprovincial Transfers -3759.0  -4668.0 -5800.0 5195.0" =51/75.0) =5165:0" "=5i144"00) -3063.05 s=2982/0 coin e 
(net) 


Exports (Net) 5639.0 6215.0 8220.0 7625.0 7625.0 7625.0 7625.0 8198.0 8398.0 8198.0 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


Atlantic 

(Gigawatt hours) Low Price Case 

' Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 
-Bituminous 6472.0 6461.0 7632.0 7817.0 7821.0 7876.0 10829.0 18608.0 24052.0 29718.0 
-Sub-Bituminous 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Lignite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Oil Fired Steam 
-Light 29.0 24.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 4452.0 5213.0 5599.0 5711.0 6516.0 7173.0 4846.0 3201.0 2454.0 2672.0 
Natural Gas Fired Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Comb. Turbines 
-Light Oil 1.0 2.0 36.0 40.0 42.0 47.0 73.0 239.0 233.0 418.0 
-Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Internal Combustion 
-Diesel Oil 93.0 2.0 35.0 37.0 37.0 38.0 45.0 30.0 25.0 25.0 
Nuclear 5007.0 5428.0 4503.0 4503.0 4503.0 4503.0 4503.0 4503.0 4503.0 4503.0 
Hydroelectric 48930.0 42806.0 49067.0 49148.0 49168.0 492260 49379.0 51221.0 60593.0 60621.0 
Other 297.0 385.0 398.0 452.0 456.0 460.0 463.0 496.0 535.0 573.0 


Total Energy Generation 65281.0 60321.0 67270.0 67708.0 68543.0 69323.0 70138.0 78298.0 92395.0 98530.0 
Tot. Domestic Consumption 27969.0 26912.0 30136.0 305780 31418.0 32202.0 33022.0 37852.0 43871.0 52429.0 


Exports (Net) 5639.0 6215.0 7293.0 7293.0 7293.0 7293.0 7293.0 7043.0 8443.0 8545.0 


High Price Case 
Coal Fired Steam 


-Bituminous 6472.0 6461.0 7479.0 7649.0 7635.0 7698.0 10603.0 18173.0 21555.0 25968.0 
-Sub-Bituminous 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Lignite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Oil Fired Steam 

-Light 29.0 24.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 4452.0 5213.0 5688.0 6121.0 6734.0 T5VA-O 5561.0 2454.0 2737.0 3348.0 
Natural Gas Fired Steam 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Comb. Turbines 

-Light Oil 1.0 2.0 36.0 42.0 57.0 78.0 211.0 140.0 242.0 596.0 
-Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Internal Combustion 

-Diesel Oil 93.0 2.0 36.0 38.0 42.0 47.0 59.0 25.0 25.0 28.0 
Nuclear 5007.0 5428.0 4745.0 4745.0 4745.0 4745.0 4745.0 4745.0 4745.0 4745.0 
Hydroelectric 48930.0 42806.0 49257.0 49377.0 49439.0 49439.0 49439.0 55047.0 60700.0 60712.0 
Other 297.0 385.0 398.0 452.0 456.0 460.0 463.0 496.0 535.0 573.0 


Total Energy Generation 65281.0 60321.0 67639.0 684240 69108.0 70038.0 71081.0 81080.0 90539.0 95970.0 
Tot. Domestic Consumption 27969.0 26912.0 30173.0 30962.0 31651.0 32585.0 33633.0 38581.0 455620 53816.0 


Exports (Net) 5639.0 6215.0 8220.0 7625.0 7625.0 7625.0 7625.0 6875.0 8398.0 7875.0 
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Table A4-5 (Continued) , 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


en EEUU ESUEEEEIEIEEEESSESESSSSSS ESSERE 


(Gigawatt hours) 


Type of Generation 


Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 

Oil Fired Steam 

-Light 

-Heavy 

Natural Gas Fired Steam 


Comb. Turbines 
-Light Oil 

-Natural Gas 
Internal Combustion 
-Diesel Oil 


Nuclear 
Hydroelectric[a] 
Other 


Total Energy Generation 
Tot. Domestic Consumption 


Interprovincial Transfers 
(net) 


Exports (Net) 


Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 

Oil Fired Steam 

-Light 

-Heavy 

Natural Gas Fired Steam 


Comb. Turbines 
-Light Oil 

-Natural Gas 
Internal Combustion 
-Diesel Oil 


Nuclear 
Hydroelectric 
Other 


Total Energy Generation 
Tot. Domestic Consumption 


Interprovincial Transfers 
(net) 


Exports (Net) 


1984 


29.0 


192.0 


3422.0 
118535.0 
122178.0 
135310.0 
-24374.0 


11242.0 


29.0 


1920 


3422.0 


118535.0 


0.0 


122178.0 
135310.0 


-24374.0 


11242.0 


1985 


19.0 


199.0 
3209.0 
133298.0 
136725.0 


145797.0 


-18625.0 


9603.0 


19.0 


199.0 
3209.0 
133298.0 
0.0 


136725.0 
145797.0 


-18625.0 


9603.0 


1986 


30.0 


192.0 
4415.0 
140572.0 
20.0 


145229.0 
151520.0 


-21341.0 


15120.0 


30.0 


192.0 
4415.0 
143242.0 
20.0 


147899.0 
151190.0 


-21341.0 


18050.0 


Quebec 
Low Price Case 


1987 


30.0 


192.0 
4415.0 
150496.0 
20.0 


155153.0 
155440.0 


-23837.0 


23550.0 


1988 


30.0 


225.0 
4415.0 
153328.0 
20.0 


158018.0 
159300.0 


-24832.0 


23550.0 


High Price Case 


30.0 


192.0 
4415.0 
151026.0 
20.0 


155683.0 
153970.0 


-23837.0 


25550.0 


30.0 


225.0 
4415.0 
154048.0 
20.0 


158738.0 
157020.0 


-23832.0 


25550.0 


1989 


60.0 


225.0 
4415.0 
148952.0 
40.0 


153692:0 
153970.0 


-26828.0 


26550.0 


60.0 


225.0 
4415.0 
149192.0 
40.0 


153932.0 
151210.0 


-23828.0 


26550.0 


Note: [a] Hydro generation includes losses attributable to pumped storage hydro plants. 
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1990 


60.0 


225.0 
4415.0 
154137.0 
40.0 


158877.0 
157650.0 


-27832.0 


29050.0 


60.0 


225.0 
4415.0 
154607.0 
40.0 


159347.0 
154620.0 


-26823.0 


31550.0 


1995 


50.0 


282.0 
4415.0 
166242.0 
50.0 


171039.0 
178790.0 


-31452.0 


23650.0 


50.0 


282.0 
4415.0 
166292.0 
50.0 


171089.0 
174640.0 


-32301.0 


28750.0 


2000 


239.0 


300.0 
4415.0 
179907.0 
50.0 


184911.0 
201540.0 


-37058.0 


20450.0 


50.0 


300.0 
4415.0 
177326.0 
50.0 


182141.0 
196070.0 


-33579.0 


19650.0 


2005 


1208.0 


336.0 
4415.0 
206455.0 
50.0 


212464.0 
230370.0 


-34556.0 


16650.0 


50.0 


336.0 
4415.0 
203083.0 
50.0 


207934.0 
221940.0 


-30956.0 


16950.0 


(Gigawatt hours) 


‘Type of Generation 1984 
Coal Fired Steam 

-Bituminous 3920.0 
-Sub-Bituminous 31915.0 
-Lignite 1485.0 
Oil Fired Steam 

-Light 128.0 
-Heavy 162.0 
Natural Gas Fired Steam 413.0 
Comb. Turbines 

-Light Oil 10.0 
-Natural Gas 921.0 
Internal Combustion 

-Diesel Oil 1.0 
Nuclear 40818.0 
Hydroelectric 40698.0 
Other 134.0 
Total Energy Generation 120605.0 
Tot. Domestic Consumption 118383.0 
Interprovincial Transfers -8235.0 
(net) 

Exports (Net) 10457.0 
Coal Fired Steam 

-Bituminous 3920.0 
-Sub-Bituminous 31915.0 
-Lignite 1485.0 
Oil Fired Steam 

-Light 128.0 
-Heavy 162.0 
Natural Gas Fired Steam 413.0 
Comb. Turbines 

-Light Oil 10.0 
-Natural Gas 921.0 
Internal Combustion 

-Diesel Oil 1.0 
Nuclear 40818.0 
Hydroelectric 40698.0 
Other 134.0 
Total Energy Generation 120605.0 
Tot. Domestic Consumption 118383.0 
Interprovincial Transfers -8235.0 
(net) 

Exports (Net) 10457.0 


Table A4-5 (Continued) 


Energy Generation by Fuel Type - Canada, Provinces and Territories 


Ontario 
Low Price Case 


1985 1986 1987 1988 1989 1990 
5945.0 2840.0 2850.0 2860.0 2870.0 2880.0 
23134.0 23260.0 210520 142250 14619.0 12901.0 
1196.0 1000.0 1000.0 1000.0 1000.0 1000.0 
101.0 0.0 0.0 0.0 0.0 0.0 
171.0 150.0 240.0 240.0 306.0 306.0 
439.0 500.0 722.0 788.0 788.0 788.0 
8.0 6.0 0.0 0.0 0.0 0.0 
850.0 1050.0 1080.0 1110.0 1140.0 1170.0 
1.0 0.0 0.0 0.0 0.0 0.0 
48458.0 55715.0 65183.0 78253.0 84427.0 90601.0 
41216.0 39904.0 39904.0 39904.0 39904.0 39904.0 
142.0 142.0 142.0 142.0 142.0 202.0 
121661.0 124567.0 132173.0 138522.0 145196.0 149752.0 
122224.0 127929.0 132899.0 138440.0 142599.0 144459.0 
-9427.0 -9507.0 -7107.0 -6107.0 -4107.0  -3107.0 
8864.0 61450 6381.0 6189.0 6704.0 8400.0 
High Price Case 
5945.0 2840.0 2850.0 2860.0 2870.0 2880.0 
23134.0 23050.0 193160 124550 10258.0 9524.0 
1196.0 1000.0 1000.0 1000.0 1000.0 1000.0 
101.0 0.0 0.0 0.0 0.0 0.0 
171.0 150.0 240.0 240.0 306.0 306.0 
439.0 500.0 722.0 788.0 788.0 788.0 
8.0 0.0 0.0 0.0 0.0 0.0 
850.0 1050.0 1080.0 1110.0 1140.0 1170.0 
1.0 0.0 0.0 0.0 0.0 0.0 
48458.0 55715.0 65183.0 78253.0 84427.0 90601.0 
41216.0 399040 399040 399040 39904.0 39904.0 
142.0 142.0 142.0 142.0 142.0 202.0 
121661.0 124351.0 130437.0 136752.0 140835.0 146375.0 
122224.0 127709.0 131109.0 135380.0 138709.0 140179.0 
-9427.0 9507,0' - =7107:0. .-7107.0  §-7107.0. -4107.0 
8864.0 6149.0 6435.0 8479.0 9233.0 10303.0 
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1995 2000 2005 
2900.0 2900.0 2900.0 
16606.0 38107.0 50645.0 
1000.0 1000.0 1000.0 
0.0 0.0 0.0 
306.0 847.0 3861.0 
876.0 963.0 963.0 
0.0 0.0 445.0 
1320.0 1470.0 1714.0 
0.0 0.0 0.0 
102949.0 102795.0 115915.0 
43545.0 43645.0 43745.0 
302.0. 302.0 402.0 
169804.0 192029.0 221590.0 
164339.0 185800.0 215710.0 
-3207.0 -4307.0 -4307.0 
8672.0 10536.0 10187.0 
2900.0 2900.0 2900.0 
14467.0 31729.0 40330.0 
1000.0 1000.0 1000.0 
0.0 0.0 0.0 
306.0 438.0 438.0 
876.0 963.0 963.0 
0.0 0.0 0.0 
1320.0 1470.0 1500.0 
0.0 0.0 0.0 


102949.0 102795.0 122475.0 
40004.0 43645.0 43745.0 
302.0 302.0 402.0 


164124.0 185242.0 213753.0 


157609.0 177620.0 205440.0 
-3207.0 -4307.0 -4307.0 
9722.0 11929.0 12620.0 


Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


Manitoba 
(Gigawatt hours) Low Price Case 
Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 148.0 266.0 56.0 196.0 233.0 356.0 133.0 265.0 144.0 607.0 
Oil Fired Steam 
-Light 
-Heavy 20.0 20.0 25.0 25.0 25.0 25.0 15.0 15.0 15.0 15.0 
Natural Gas Fired Steam 10.0 10.0 10.0 10.0 10.0 10.0 20.0 20.0 20.0 20.0 
Comb. Turbines 
-Light Oil 
-Natural Gas 
Internal Combustion 
-Diesel Oil 53.0 55.0 58.0 58.0 58.0 58.0 58.0 58.0 58.0 58.0 
Nuclear 
Hydroelectric 21225.0 22361.0 21337.0 21337.0 21337.0 21337.0 22391.0 28213.0 349440 36881.0 
Other 31.0 29.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 


Total Energy Generation 21487.0 22741.0 21516.0 21656.0 21693.0 21816.0 22647.0 28601.0 35211.0 37611.0 
Tot. Domestic Consumption 15242.0 15744.0 16660.0 17400.0 17786.0 18159.0 18440.0 21590.0 24400.0 27900.0 


Interprovincial Transfers 1232.0 1282.0 1307.0 1407.0 1407.0 1407.0 1407.0 1507.0 1607.0 1607.0 
(net) 


Exports (Net) 5013.0 5715.0 3550.0 2850.0 2500.0 2250.0 2800.0 5504.0 92040 8104.0 


High Price Case 


Coal Fired Steam 

-Bituminous 

-Sub-Bituminous 

-Lignite 148.0 266.0 36.0 156.0 247.0 287.0 143.0 185.0 134.0 387.0 
Oil Fired Steam 

-Light 

-Heavy 20.0 20.0 25.0 25.0 25.0 25.0 15.0 15.0 15:0 15.0 
Natural Gas Fired Steam 10.0 10.0 10.0 10.0 10.0 10.0 20.0 20.0 20.0 20.0 


Comb. Turbines 

-Light Oil 

-Natural Gas 

Internal Combustion 

-Diesel Oil 53.0 55.0 58.0 58.0 58.0 58.0 58.0 58.0 58.0 58.0 


Nuclear 
Hydroelectric 21225.0 22361.0 21337.0 21337.0 21337.0 21337.0 22391.0 28213.0 349440 36881.0 
Other 31.0 29.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 


Total Energy Generation 21487.0 22741.0 21496.0 21616.0 21707.0 21747.0 22657.0 28521.0 35201.0 37391.0 
Tot. Domestic Consumption 15242.0 15744.0 16640.0 17260.0 17600.0 17990.0 18250.0 21510.0 24090.0 27180.0 


Interprovincial Transfers 1232:0 1282/07 3130/20. 1107-0) * 1407.0) F140/.O 140720 r 1507 Om G07 Om 160720 
(net) 


Exports (Net) 5013.0 5715.0 3550.0 2950.0 2700.0 2350.0 3000.0 5504.0 9504.0 8604.0 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


Saskatchewan 

(Gigawatt hours) Low Price Case 

_«Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 26.0 28.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 
-Lignite 9074.0 9309.0 7961.0 8143.0 8249.0 8598.0 8980.0 10320.0 12768.0 15539.0 
Oil Fired Steam 
-Light 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 42.0 39.0 40.0 40.0 40.0 40.0 20.0 20.0 20.0 20.0 
Natural Gas Fired Steam 486.0 290.0 250.0 257.0 261.0 278.0 321.0 318.0 345.0 304.0 
Comb. Turbines 
-Light Oil 
-Natural Gas 37.0 45.0 46.0 69.0 76.0 114.0 160.0 102.0 186.0 97.0 
Internal Combustion 
-Diesel Oil 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Nuclear 
Hydroelectric 1704.0 1941.0 3765.0 3765.0 3765.0 3775.0 SITLSO 3795.0 3805.0 3815.0 
Other 153.0 143.0 150.0 150.0 150.0 150.0 170.0 180.0. 200.0 250.0 


Total Energy Generation 115420 11815.0 12277.0 12489.0 12606.0 13020.0 13491.0 14800.0 17389.0 20090.0 
Tot. Domestic Consumption 11814.0 12205.0 12477.0 12689.0 12806.0 13220.0 13691.0 15000.0 17589.0 20290.0 


Interprovincial Transfers -292.0 -460.0 -300.0 -300.0 -300.0 -300.0 -300.0 -300.0 -300.0 -300.0 
(net) 
Exports (Net) 20.0 70.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


High Price Case 


Coal Fired Steam 


-Bituminous 

-Sub-Bituminous 26.0 28.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0 
-Lignite 9074.0 9309.0 8005.0 8214.0 8458.0 8915.0 9341.0 11357.0 13965.0 16293.0 
Oil Fired Steam 

-Light 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 42.0 39.0 40.0 40.0 40.0 40.0 20.0 20.0 20.0 20.0 
Natural Gas Fired Steam 486.0 290.0 251.0 260.0 271.0 297.0 347.0 289.0 313.0 332.0 
Comb. Turbines 

-Light Oil 

-Natural Gas 37.0 45.0 47.0 74.0 91.0 152.0 215.0 44.0 112.0 185.0 
Internal Combustion 

-Diesel Oil 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Nuclear 

Hydroelectric 1704.0 1941.0 3765.0 3765.0 3765.0 3775.0 3775.0 3795.0 3805.0 3815.0 
Other 153.0 143.0 150.0 150.0 150.0 150.0 170.0 180.0 200.0 250.0 


Total Energy Generation 11542.0 11815.0 12323.0 12568.0 12840.0 13394.0 13933.0 15750.0 18480.0 20960.0 
Tot. Domestic Consumption 11814.0 12205.0 12523.0 12768.0 13040.0 13594.0 14133.0 15950.0 18680.0 21160.0 


Interprovincial Transfers -292.0 -460.0 -300.0 -300.0 -300.0 -300.0 -300.0 -300.0 -300.0 -300.0 
(net) 


Exports (net) 20.0 70.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


nnn ene 


Alberta 
(Gigawatt hours) Low Price Case 
Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 
-Bituminous 610.0 654.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Sub-Bituminous 25158.0 25948.0 27659.0 27566.0 27820.0 28563.0 29329.0 33949.0 37426.0 41177.0 
-Lignite 
Oil Fired Steam 
-Light 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 75.0 79.0 70.0 50.0 40.0 30.0 20.0 20.0 20.0 20.0 
Natural Gas Fired Steam 1420.0 2580.0 1561.0 1554.0 1580.0 1227.0 1301.0 1870.0 1882.0 2167.0 
Comb. Turbines 
-Light Oil 
-Natural Gas 1510.0 16220 1000.0 1000.0 1000.0 1000.0 1000.0 1041.0 1032.0 1205.0 
Internal Combustion 
-Diesel Oil 78.0 51.0 163.0 163.0 163.0 163.0 163.0 163.0 163.0 163.0 
Nuclear 
Hydroelectric 1427.0 13920 1636.0 1636.0 1636.0 1636.0 1636.0 1636.0 1636.0 1636.0 
Other 879.0 924.0 900.0 900.0 900.0 1000.0 1000.0 1500.0 2000.0 2000.0 


Total Energy Generation 31159.0 33252.0 32989.0 32869.0 33139.0 33619.0 34449.0 40179.0 44159.0 48368.0 
Tot. Domestic Consumption 31196.0 33483.0 33290.0 33170.0 33240.0 33520.0 34050.0 39680.0 43860.0 48369.0 


Interprovincial Transfers -35.0 -229.0 -301.0 -301.0 -301.0 -301.0 -401.0 -501.0 -701.0 -1001.0 
(net) 


Exports (Net) -2.0 -2.0 0.0 0.0 200.0 400.0 800.0 1000.0 1000.0 1000.0 


High Price Case 


Coal Fired Steam 


-Bituminous 610.0 654.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Sub-Bituminous 25158.0 25948.0 28248.0 28705.0 29371.0 30996.0 32242.0 39729.0 46929.0 51898.0 

-Lignite 

Oil Fired Steam 

-Light 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

-Heavy 75.0 79.0 70.0 50.0 40.0 30.0 20.0 20.0 20.0 20.0 

Natural Gas Fired Steam 1420.0 2580.0 1753.0 1966.0 2186.0 1722.0 2030.0 2970.0 2064.0 2119.0 

Comb. Turbines 

-Light Oil 

-Natural Gas 1510.0 1622.0 1000.0 1000.0 1014.0 1003.0 1040.0 1337.0 1098.0 1234.0 
Internal Combustion 
-Diesel Oil 78.0 51.0 163.0 163.0 163.0 163.0 163.0 171.0 163.0 163.0 :. 
Nuclear 

Hydroelectric 1427.0 1392.0 1636.0 1636.0 1636.0 1636.0 1636.0 1636.0 1636.0 1636.0 

Other 879.0 924.0 900.0 900.0 900.0 1000.0 1000.0 1500.0 2000.0 2000.0 


Total Energy Generation 31159.0 33252.0 33770.0 34420.0 35310.0 36550.0 38131.0 47363.0 53910.0 59070.0 
Tot. Domestic Consumption 31196.0 33483.0 34080.0 34730.0 35420.0 36360.0 37541.0 45873.0 51620.0 57080.0 


Interprovincial Transfers -35.0 -229.0 -310.00 -3100 -310.0 -310.00 -410.0 -510.0 -710.0 -1010.0 
(net) 


Exports (Net) -2.0 -2.0 0.0 0.0 200.0 500.0 1000.0 2000.0 3000.0 3000.0 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


Prairies 
Low Price Case 


(Gigawatt hours) 


“Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 
-Bituminous 610.0 654.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Sub-Bituminous 25184.0 25976.0 277240 27631.0 27885.0 28628.0 29394.0 34014.0 37491.0 412420 
-Lignite 9222.0 9575.0 8017.0 8339.0 8482.0 8954.0 9113.0 10585.0 12912.0 16146.0 
Oil Fired Steam 
-Light 16.0 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 137.0 138.0 135.0 115.0 105.0 95.0 55.0 55.0 55.0 55.0 
Natural Gas Fired Steam 1916.0 2880.0 1821.0 1821.0 1851.0 1515.0 1642.0 2208.0 2247.0 2491.0 
Comb. Turbines 
-Light Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Natural Gas 1547.0 1667.0 1046.0 1069.0 1076.0 1114.0 1160.0 1143.0 1218.0 1302.0 
Internal Combustion 
-Diesel Oil 137.0 112.0 221.0 221.0 221.0 221k 221.0 221.0 221.0 221.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydroelectric 24356.0 25694.0 26738.0 26738.0 26738.0 267480 278020 336440 40385.0 42332.0 
Other 1063.0 1096.0 1080.0 1080.0 1080.0 1180.0 1200.0 7 4O:0; 2230.0 2280.0 
Total Energy Generation 64188.0 67808.0 66782.0 67014.0 67438.0 68455.0 70587.0 83580.0 96759.0 106069.0 
Tot. Domestic Consumption 58252.0 61432.0 62427.0 63259.0 63832.0 64899.0 66181.0 76270.0 85849.0 96559.0 
Exports (Net) 5031.0 5783.0 3650.0 2950.0 2800.0 2750.0 3700.0 6604.0 10304.0 9204.0 

High Price Case 

Coal Fired Steam 
-Bituminous 610.0 654.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Sub-Bituminous 25184.0 25976.0 28313.0 28770.0 29436.0 31061.0 32307.0 397940 469940 51963.0 
-Lignite 9222.0 9575.0 8041.0 8370.0 8705.0 9202.0 9484.0 11542.0 14099.0 16680.0 
Oil Fired Steam 
-Light 16.0 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 137.0 138.0 135.0 115.0 105.0 95.0 55.0 55.0 550 55.0 
Natural Gas Fired Steam 1916.0 2880.0 2014.0 2236.0 2467.0 2029.0 2397.0 3279.0 2397.0 2471.0 
Comb. Turbines 
-Light Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Natural Gas 1547.0 1667.0 1047.0 1074.0 1105.0 1155.0 1255.0 1381.0 1210.0 1419.0 
Internal Combustion 
-Diesel Oil WeFAo 112.0 221.0 221.0 221.0 221.0 Peleo 229.0 221.0 221.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydroelectric 24356.0 25694.0 26738.0 26738.0 26738.0 26748.0 278020 33644.0 40385.0 42332.0 
Other 1063.0 1096.0 1080.0 1080.0 1080.0 1180.0 1200.0 1710.0 2230.0 2280.0 
Total Energy Generation 64188.0 67808.0 67589.0 68604.0 69857.0 71691.0 74721.0 91634.0 107591.0 117421.0 
Tot. Domestic Consumption 58252.0 61432.0 63243.0 647580 66060. 679440 699240 83333.0 94390.0 105420.0 
Exports (Net) 5031.0 5783.0 3650.0 3050.0 3000.0 2950.0 4100.0 7604.0 12604.0 11704.0 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


ner ere 


» 


British Columbia 


(Gigawatt hours) Low Price Case 

Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 

-Bituminous 

-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 

-Heavy 554.0 520.0 555.0 565.0 575.0 585.0 595.0 550.0 500.0 500.0 
Natural Gas Fired Steam 704.0 658.0 709.0 746.0 770.0 888.0 1064.0 1389.0 1672.0 2253.0 
Comb. Turbines 

-Light Oil 144.0 141.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.0 
-Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0 
Internal Combustion 

-Diesel Oil 73.0 72.0 274.0 274.0 274.0 274.0 274.0 249.0 249.0 257.0 
Nuclear 

Hydroelectric 50232.0 57105.0 56299.0 56275.0 56299.0 56299.0 56299.0 60751.0 67462.0 74361.0 
Other 671.0 630.0 800.0 855.0 910.0 965.0 1020.0 1350.0 1400.0 1400.0 
Total Energy Generation 52378.0 59126.0 58637.0 58715.0 58828.0 59011.0 592520 64289.0 71283.0 78835.0 
Tot. Domestic Consumption 45625.0 48681.0 51022.0 51600.0 52613.0 535960 54337.0 574240 64318.0 72370.0 
Interprovincial Transfers 31.0 226.0 301.0 301.0 301.0 301.0 401.0 501.0 701.0 1001.0 
(net) 

Exports (Net) 6722.0 10219.0 7315.0 6815.0 5915.0 5115.0 4515.0 6365.0 6265.0 5464.0 


High Price Case 


Coal Fired Steam 


-Bituminous 

-Sub-Bituminous 

-Lignite 

Oil Fired Steam 

-Light 

-Heavy 554.0 520.0 555.0 565.0 575.0 585.0 595.0 550.0 500.0 500.0 
Natural Gas Fired Steam 704.0 658.0 700.0 700.0 700.0 700.0 741.0 779.0 2247.0 1859.0 
Comb. Turbines 

-Light Oil 144.0 141.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Natural Gas 

Internal Combustion 

-Diesel Oil 73.0 72.0 274.0 274.0 274.0 274.0 274.0 249.0 249.0 249.0 
Nuclear | 

Hydroelectric 50232.0 57105.0 56222.0 56200.0 56247.0 56294.0 56299.0 60751.0 60751.0 67462.0 
Other 671.0 630.0 800.0 855.0 910.0 965.0 1020.0 1350.0 1400.0 1400.0 
Total Energy Generation 52378.0 59126.0 58551.0 585940 58706.0 58818.0 58929.0 63679.0 65147.0 71470.0 
Tot. Domestic Consumption 45625.0 48681.0 50736.0 50779.0 51391.0 52003.0 52314.0 54414.0 59582.0 65005.0 
Interprovincial Transfers 31.0 226.0 310.0 310.0 310.0 310.0 410.0 510.0 710.0 1010.0 
(net) 

Exports (Net) 6722.0 10219.0 7505.0 7505.0 7005.0 6505.0 6205.0 8755.0 4855.0 5455.0 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


Yukon 
(Gigawatt hours) Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 

Oil Fired Steam 

-Light 

-Heavy 

Natural Gas Fired Steam 


Comb. Turbines 

-Light Oil 

-Natural Gas 

Internal Combustion 

-Diesel Oil 22.0 24.0 38.0 38.0 39.0 39.0 39.0 39.0 39.0 40.0 


Nuclear 


Hydroelectric 232.0 233.0 220.0 221.0 221.0 222.0 223.0 228.0 233.0 237.0 
Other 


Total Energy Generation 254.0 257.0 258.0 259.0 260.0 261.0 262.0 267.0 272.0 277.0 
Tot. Domestic Consumption 254.0 257.0 258.0 259.0 260.0 261.0 262.0 267.0 272.0 277.0 


Interprovincial Transfers 
(net) 


Exports (Net) 


High Price Case 


Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 

Oil Fired Steam 

-Light 

-Heavy 

Natural Gas Fired Steam 


Comb. Turbines 

-Light Oil 

-Natural Gas 

Internal Combustion 

-Diesel Oil 22.0 24.0 38.0 38.0 38.0 38.0 39.0 41.0 44.0 50.0 


Nuclear 


Hydroelectric 232.0 233.0 204.0 209.0 214.0 219.0 223.0 248.0 275.0 302.0 
Other 


Total Energy Generation 254.0 257.0 242.0 247.0 252.0 257.0 262.0 289.0 319.0 352.0 
Tot. Domestic Consumption 254.0 257.0 242.0 247.0 252.0 257.0 262.0 289.0 319.0 352.0 


Interprovincial Transfers 
(net) 


Exports (Net) 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


ew LLL 


Northwest Territories 
(Gigawatt hours) Low Price Case 


Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 

Oil Fired Steam 

-Light 

-Heavy 

Natural Gas Fired Steam 


Comb. Turbines 

-Light Oil 

-Natural Gas 

Internal Combustion 

-Diesel Oil 206.0 182.0 207.0 208.0 244.0 260.0 268.0 336.0 427.0 535.0 


Nuclear 


Hydroelectric 317.0 327.0 303.0 303.0 303.0 303.0 303.0 303.0 303.0 303.0 
Other 


Total Energy Generation 523.0 509.0 510.0 511.0 547.0 563.0 571.0 639.0 730.0 838.0 
Tot. Domestic Consumption 523.0 509.0 510.0 511.0 547.0 563.0 571.0 639.0 730.0 838.0 


Interprovincial Transfers 
(net) 


Exports (Net) 


High Price Case 


Coal Fired Steam 
-Bituminous 
-Sub-Bituminous 
-Lignite 

Oil Fired Steam 
-Light 
-Heavy ’ 
Natural Gas Fired Steam 


Comb. Turbines 
-Light Oil 

-Natural Gas 
Internal Combustion 


-Diesel Oil 206.0 182.0 199.0 212.0 225.0 238.0 251.0 324.0 407.0 500.0 
Nuclear 


Hydroelectric 317.0 327.0 303.0 303.0 303.0 303.0 303.0 303.0 303.0 303.0 
Other 


Total Energy Generation 523.0 509.0 502.0 515.0 528.0 541.0 554.0 627.0 710.0 803.0 
Tot. Domestic Consumption 523.0 509.0 502.0 515.0 528.0 541.0 554.0 627.0 710.0 803.0 


Interprovincial Transfers 
(net) 


Exports (Net) 
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Table A4-5 (Continued) 
Energy Generation by Fuel Type - Canada, Provinces and Territories 


British Columbia, Yukon and Northwest Territories 


(Gigawatt hours) Low Price Case 

Type of Generation 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Coal Fired Steam 

-Bituminous 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Sub-Bituminous 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Lignite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Oil Fired Steam 

-Light 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 554.0 520.0 555.0 565.0 575.0 585.0 595.0 550.0 500.0 500.0 
Natural Gas Fired Steam 704.0 658.0 709.0 746.0 770.0 888.0 1064.0 1389.0 1672.0 2253.0 
Comb. Turbines 

-Light Oil 144.0 141.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.0 
-Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0 
Internal Combustion 

-Diesel Oil 301.0 278.0 519.0 520.0 557.0 573.0 581.0 624.0 FASO 832.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydroelectric 50781.0 57665.0 56822.0 56799.0 56823.0 568240 568250 61282.0 - 67998.0 74901.0 
Other 671.0 630.0 800.0 855.0 910.0 965.0 1020.0 1350.0 1400.0 1400.0 


Total Energy Generation 53155.0 59892.0 59405.0 59485.0 59635.0 59835.0 60085.0 65195.0 72285.0 79950.0 
Tot. Domestic Consumption 46402.0 49447.0 51790.0 52370.0 53420.0 54420.0 55170.0 58330.0 65320.0 73485.0 


Exports (Net) 6722.0 10219.0 7315.0 6815.0 5915.0 Sil ORO 4515.0 6365.0 6265.0 5465.0 


High Price Case 


Coal Fired Steam 


-Bituminous 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Sub-Bituminous 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Lignite 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Oil Fired Steam 

-Light 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Heavy 554.0 520.0 555.0 565.0 575.0 585.0 595.0 550.0 500.0 500.0 
Natural Gas Fired Steam 704.0 658.0 700.0 700.0 700.0 700.0 741.0 779.0 2247.0 1859.0 
Comb. Turbines 

-Light Oil 144.0 141.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
-Natural Gas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Internal Combustion 

-Diesel Oil 301.0 278.0 511.0 524.0 537.0 550.0 564.0 614.0 700.0 799.0 
Nuclear 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Hydroelectric 50781.0 57665.0 56729.0 56712.0 56764.0 56816.0 56825.0 61302.0 61329.0 68067.0 
Other 671.0 630.0 800.0 855.0 910.0 965.0 1020.0 1350.0 1400.0 1400.0 


Total Energy Generation 53155.0 59892.0 59295.0 59356.0 59486.0 59616.0 597450 64595.0 66176.0 72625.0 
Tot. Domestic Consumption 46402.0 49447.0 51480.0 51541.0 52171.0 52801.0 53130.0 55330.0 60611.0 66160.0 


Exports (Net) 6722.0 10219.0 7505.0 7505.0 7005.0 6505.0 6205.0 8755.0 4855.0 5455.0 
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Table A4-6 
Demand for Fuel Sources for Generation of Electricity - Canada 


(Petajoules) Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Coal[a] 

-Bituminous 436.1 373.4 364.0 344.5 275.9 280.5 306.1 458.5 753.4 961.3 
-Sub-Bituminous 276.0 284.7 303.9 303.0 305.7 313.8 322.3 372.9 411.0 452.0 
-Lignite 141.5 143.4 119.9 124.3 126.3 132.9 134.9 155.0 186.7 231.1 
-Total Coal 853.6 801.5 787.8 71:8 707.9 melke 763.3 986.4 1351.1 1644.4 
Oilfa] 

-Light 4.2 3.9 0.7 0.7 0.7 0.7 1.2 3.7 3.6 14.6 
-Heavy 52.4 61.1 64.2 66.0 74.4 82.3 56.4 37.1 35.1 83.2 
-Diesel 9.4 7.8 1297, 12.7 13.6 13.8 14.0 15.0 16.2 18.1 
-Total Oil 66.0 72.8 776 79.4 88.7 96.8 716 55.8 54.9 115.9 
Natural Gas[a] 49.0 61.6 38.6 40.4 41.5 39.7 43.7 55.0 60.2 71.4 
Uranium[b} 595.9 694.0 785.7 900.7 1059.6 1134.7 1209.8 1359.9 1358.2 151727 
Hydroelectric[c] 1019.9 1087.5 1132.4 1168.6 1178.9 1163.3 1186.5 1287.4 1419.8 1550.3 
Other 22.7 23.4 25.3 26.4 Zi 29.0 30.4 40.7 47.1 48.6 
Total Energy Generation 2607.1 2740.8 2847.4 2987.3 3103.7 3190.7 3305.3. 3785.2 ~ 42913-49463 

High Price Case 

Coal[a]} 

-Bituminous 436.1 373.6 345.5 312.6 247.7 228.0 263.6 421.9 633.2 777.3 
-Sub-Bituminous 276.0 284.7 310.3 315.4 322.7 340.5 354.1 436.2 515.1 569.6 
-Lignite 141.5 143.2 120.2 124.8 129.4 136.2 140.0 168.1 202.9 238.3 
-Total Coal 853.6 801.5 776.0 752.8 699.8 704.7 TS 1026.2 1351.2 1585.2 
Oilfa] 

-Light 4.2 3.9 0.6 0.7 0.9 1.3 3.6 et 3.7 9.1 
-Heavy 52.4 61.1 65.3 70.6 77.3 87.1 65.2 28.3 31.3 38.2 
-Diesel 9.4 7.8 12.6 12.8 13.3 13.6 14.0 14.9 16.1 17.9 
-Total Oil 66.0 72.8 78.5 84.1 91.5 102.0 82.8 45.3 oe 65.2 
Natural Gas[a] 49.0 61.6 40.8 45.1 48.7 44.4 50.9 65.4 68.6 68.3 
Uranium[b} 595.9 694.0 788.8 903.8 1062.7 1137.9 1212.9 1363.0 1361.3 1600.5 
Hydroelectric[c] 1019.9 1087.5 1142.4 1171.0 1182.3 1164.9 1188.4 1288.6 1386.7 T5147. 
Other 22.7 23.4 25.3 26.4 27.1 29.0 30.4 40.7 47.1 48.6 
Total Energy Generation 2607.1 2740.8 28518 2983.2 3112.1 3182.9 3323.1 3829.2 4266.0 4879.5 


Note: [a] Converted to petajoules from thermal generation based on plant specific factors. 
[b] Converted to petajoules from nuclear generation based on a rate of 12.1. PU/TW.h. 


[c] Converted to petajoules from hydro generation based on a rate of 3.6. PU/TW.h. 
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Table A4-7 
Net Electricity Exports - Canada and Provinces 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Low Price Case 


(Gigawatt hours) 
Province or Territory 


New Brunswick 5639 6251 7293 7293 7293 7293 7293 7043 8443 8545 
Quebec 11242 9603 15120 23550 23550 26550 29050 23650 20450 16650 
Ontario 10457 8864 6145 6381 6189 6704 8400 8672 10536 10187 
Manitoba 5013 5715 3550 2850 2500 2250 2800 5504 9204 8104 
Saskatchewan 20 70 100 100 100 100 100 100 100 100 
Alberta -2 -2 0 0 200 400 800 1000 1000 1000 
British Columbia 6722 10219 7315 6815 5915 5115 4515 6365 6265 5464 
Canada 39091 40720 39523 46989 45747 48412 52958 52334 55998 50050 


(Petajoules) [a] 
Province or Territory 


New Brunswick 41.5 42.1 41.8 41.8 418 41.8 41.8 68.4 79.0 82.7 
Quebec 40.5 34.6 54.4 84.8 84.8 95.6 104.6 85.1 73.6 59.8 
Ontario 98.7 83.6 58.3 61.1 61.5 67.7 85.5 88.8 100.7 96.5 
Manitoba 18.0 20.6 12.8 10.3 9.0 8.1 10.1 19.8 33.1 292 
Saskatchewan 0.3 1.0 1.5 15 5 1.5 1.5 1S 1.5 ns 
Alberta 0.0 0.0 0.0 0.0 ys 3.4 6.8 8.4 8.4 8.4 
British Columbia 24.2 36.8 26.3 24.5 21.3 18.4 16.3 22.9 22.6 19.7 
Canada 223.2 218:7, 195.1 224.0 221.6 236.5 266.6 294.9 318.9 297.8 


High Price Case 


(Gigawatt hours) 
Province or Territory 


New Brunswick 5639 6251 8220 7625 7625 7625 7625 8193 8398 8198 
Quebec 11242 9603 18050 25550 25550 26550 31550 28750 19650 16950 
Ontario 10457 8864 6149 6435 8479 9233 10303 9722 11929 12620 
Manitoba 5013 5715 3550 2950 2700 2350 3000 5504 9504 8604 
Saskatchewan 20 70 100 100 100 100 100 100 100 100 
Alberta -2 -2 0 0 200 500 1000 2000 3000 3000 
British Columbia 6722 10219 7505 7505 5005 6505 6205 8755 4855 5455 
Canada 39091 40720 43574 50165 49659 52863 59783 63024 57436 54927 


(Petajoules) [a] 
Province or Territory 


New Brunswick 41.5 42.1 47.6 45.5 45.5 45.5 45.5 75.0 78.0 75.0 
Quebec 40.5 34.6 65.0 92.0 92.0 95.6 ThS:5 103.5 70.7 61.0 
Ontario 98.7 83.6 58.3 61.8 83.8 92.9 106.0 101.5 114.8 120:5 
Manitoba 18.0 20.6 12.8 10.6 9.7 85 10.8 19.8 34.2 31.0 
Saskatchewan 0.3 1.0 125 1.5 Ue eS 125 eS 15 ips 
Alberta 0.0 0.0 0.0 0.0 Sz 4.2 8.4 16.9 25.3 25.3 
British Columbia 24.2 36.8 27.0 27.0 25.2 23.4 22.3 Shite WS 19.6 
Canada 223.2 218.7 212.2 238.4 259.4 271.6 308.0 349.7 342.0 333.9 


Note: [a] Converted from gigawatt hours using plant specific factors for fossil fuels, and 3.6. PU/TW.h 
for hydro and 12.1 PJ/TW.h for nuclear. 
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Table A4-8 
Net Electricity Exports by Fuel Type - Canada 


(Terawatt hours) Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Type of Fuel 

Hydro 26.1 29.5 31.3 38.5 37.2 39.2 41.7 38.1 39.5 33.6 
Coal 10.7 9.2 6.4 6.4 5.6 5.8 ie 9.8 14.3 14.6 
Nuclear Wai? Wet 1.8 oan 2.9 3.4 4.1 4.4 aie 1.9 
Oil 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total 39.1 40.7 39.5 47.0 45.7 48.4 53.0 52.3 56.0 50.1 

High Price Case 

Type of Fuel 

Hydro 26.1 29.5 35.3 41.6 40.9 41.0 46.4 46.7 AYE 34.7 
Coal 10.7 9.2 6.4 6.4 TAS) 7.9 8.4 10.8 17.0 17.8 
Nuclear toe Ls 1.9 ae 3.2 4.0 5.0 55 aah, 2.4 
Oil 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total 39.1 40.7 43.6 50.2 Suv, 52.9 59.8 63.0 57.4 54.9 
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Appendix 5 


Table A5d-1 
Historical Data - Established Reserves and Cumulative Production of Marketable Natural Gas 


Conventional Areas 


(Exajoules) 


1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 


Initial Reserves 58.49 59.84 64:80 67.85 74.77 77/10. 8286 83.20 87.42 89.20 
Cumulative Production 794 9.19 10.61 T2030) 13.98.05" 15:73 1i2o) 62097 "23:48 > £26.17 
Remaining Reserves 50I5 5) 506504 Quemtoooe se mOOS4 soll oy O46) 62:43)" 63.94 63.03 


1975 1976 1977  1A1978 1979 1980 1981 1982 1983 1984 


Initial Reserves 91-074 196.29") 102.70 = 110194." 115:94" SAG o126:52 "129197. 131.33 182.85 
Cumulative Production 28.88 31.42 34.25 36.89 40.00 42.77 45.74 48.52 Sil 30 54.28 


Remaining Reserves 6251964070 O64 Omen 4:00 earn 0:94, 10:39 ere OO. Oa O1e40. 9 80:03 478.57 
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Table A5-2 
Historical Data and Projections - Gas Directed Exploratory Drilling and Reserves Additions 
of Marketable Natural Gas - Conventional Areas 


Drilling Reserves Added Additions Rate 
(Millions of Metres) (Exajoules) (Petajoules per kilometre) 
(1) (2) (3) 
1965 0.76 4.80 6.32 
1966 0.85 1.34 1.58 
1967 0.68 4.96 7.29 
1968 0.91 3.04 3.34 
1969 0.88 6.92 7.86 
1970 1.24 2.34 1.89 
1971 eu 5.76 5.19 
1972 1.56 0.34 0.22 
1973 1.69 4.22 2.50 
1974 1.49 1.78 1.19 
1975 1.34 1.87 1.40 
1976 1.87 : 5.22 2.79 
1977 2.21 6.41 2.90 
1978 2.63 8.23 3.13 
1979 2.78 5.00 1.80 
1980 3.50 3.22 0.92 
1981 2.67 7.36 2.76 
1982 1.58 3.45 2.18 
1983 1.14 1.36 1.19 
1984 1.43 152 1.06 
Low High Low High Low High 
Price Price Price Price Price Price 
Case Case Case Case Case Case 
(4) (5) (6) (7) (8) (9) 
1985 1.42 1.42 1.37 1:37. 0.96 0.96 
1986 0.98 0.98 1.46 1.46 1.49 1.49 
1987 0.68 0.83 0.99 1.20 1.46 1.45 
1988 0.66 0.85 0.94 1.21 1.42 1.42 
1989 0.72 1.02 1.00 1.40 1.39 1.37 
1990 0.84 1-25 1.13 1.66 1:35 1.33 
1995 1.08 2.55 1.25 2.48 1.16 0.97 
2000 0.68 2.70 0.68 1.73 1.00 0.64 
2005 0.41 2.66 0.38 1.11 0.93 0.42 
Reserves Additions Total 20.02 36.68 


(1985-2005) 
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(Petajoules) 
Sectoral Demand 
Residential 
Commercial 
Petrochemical 

Other Industrial 
Transportation 

Total End Use 

Own Use 

Electricity Generation 
Steam Production 
Other Conversions 
Total Primary Demand 
Reprocessing Shrinkage 
Domestic Demand 
Exports 

Total Disposition [a] 
Total Production 


Productive Capacity [b] 


Sectoral Demand 
Residential 
Commercial 
Petrochemical 

Other Industrial 
Transportation 

Total End Use 

Own Use 

Electricity Generation 
Steam Production 
Other Conversions 
Total Primary Demand 
Reprocessing Shrinkage 
Domestic Demand 
Exports 

Total Disposition [a] 
Total Production 


Productive Capacity [b] 


Table A5-3 


Historical Data - Natural Gas Supply and Demand - Conventional Areas 


1965 


1084.1 


1140.0 


1975 
315.6 
307.7 
104.4 
480.3 
0.0 
1208.0 
116.2 
195.3 
0.0 
11.0 
1530.5 
770 
1607.5 
1019.0 
2626.5 
2728.0 


3050.0 


1966 


475.0 
1179.0 


1224.0 


1976 
329.9 
330.9 
123.6 
542.0 
0.0 
1326.5 
122.8 
139.1 
0.0 
11.0 
1599.4 
74.0 
1673.4 
1027.0 
2700.4 
2754.0 


3200.0 


1967 


1320.3 


1341.0 


1977 
331.0 
352.7 
166.8 
566.1 
0.0 
1416.6 
124.1 
132.0 
0.0 
12.0 
1684.7 
71.0 
1755.7 
1077.0 
2832.7 
2872.0 


3400.0 


Notes: [a] Total disposition differs from total production because of: 
- synthetic natural gas and imports in disposition but 
not in production of natural gas; 


- inventory changes; and 
- statistical differences. 


[b] Estimated from previous reports. 


1968 


664.0 
1502.3 
1514.0 


1550.0 


1978 
403.0 
344.5 
175.6 
572.7 
0.0 
1495.8 
119.4 
106.4 
0.0 
14.0 
1735.6 
69.0 
1804.6 
949.0 
2753.6 
2777.0 


3650.0 
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1969 


244.1 
oes, 
70.7 
309.6 
0.0 
816.1 
0.0 
64.2 
0.0 

5.0 
885.3 
36.0 
921.3 
748.0 
1669.3 
1769.0 


1800.0 


1979 
415.5 
353.3 
192.9 
592.5 
0.0 
1554.2 
126.4 
104.1 
0.0 
15.0 
1799.7 
102.0 
1901.7 
1094.0 
2995.7 
3007.0 


4000.0 


1970 


2764.0 


4400.0 


1971 


264.8 
232.5 
90.4 
387.0 
0.0 


974.7 


1972 


296.5 
280.7 
87.2 
428.6 
0.0 
1092.9 
107.5 
147.7 
0.0 
11.0 
1359.2 
74.0 
1433.2 
1110.0 
2543.2 
2569.0 


2600.0 


1982 
483.8 
392.5 
208.8 
499.4 
0.0 
1584.5 
115.2 
61.0 
0.0 
16.0 
1776.6 
160.0 
1936.6 
845.0 
2781.6 
2807.0 


4850.0 


1973 


1974 


Table A5-4 
Connection Rates for Gas Reserves 


(Percent of reserves connected in year) 


Low Price Case High Price Case 
Year Uncontracted Reserves Uncontracted Reserves 
After Alberta Additions Alberta Additions 
Addition Reserves Reserves 
(1) (2) (3) (4) 
0 5 10 5 10 
1 5 10 5 15 
2 5 15 10 20 
3 10 20 15 Vs) 
4 10 20 15 15 
5 15 10 15 5 
6 15 5 15 5 
if 15 5 10 5 
8 10 5 5 - 
9 10 - 5 - 
Total 100 100 100 100 
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Table A5-5 
Productive Capacity from Established Reserves of Natural Gas - Canada 


(Petajoules) Low Price Case 


Total S.E. Alta. Other Alta. B.C. Sask. Alberta Total 
Contracted Uncontracted Uncontracted Uncontracted Uncontracted Deferred 


(1) (2) (3) (4) (5) (6) (7) 


1985 4580 19 36 9 % 1 4681 
1986 4527 38 71 9 34 e 4681 
1987 4357 56 107 14 32 3 4569 
1988 4128 94 178 33 30 3 4466 
1989 3830 130 249 50 29 4 4292 
1990 3479 183 355 57 27 6 4107 
1991 3122 231 460 63 26 7 3909 
1992 2754 276 562 73 yes) 9 3699 
1993 2390 299 624 81 24 18 3436 
1994 2045 315 683 85 22 27 3177 
1995 1747 289 661 95 21 35 2848 
1996 1470 256 631 113 20 43 2533 
1997 1246 221 594 138 19 52 2270 
1998 1005 185 547 142 18 58 1955 
1999 818 153 494 140 17 62 1684 
2000 683 124 436 138 16 68 1465 
2001 563 104 378 132 16 72 1265 
2002 483 86 327 127 15 77 1115 
2003 400 70 288 125 14 81 978 
2004 346 56 253 118 13 85 871 
2005 278 43 229 121 13 88 re 
Total 44251 3228 8163 1863 467 801 58773 
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Table A5-5 (Continued) 
Productive Capacity from Established Reserves of Natural Gas - Canada 


EEE 


(Petajoules) High Price Case 
Total S.E. Alta. Other Alta. B.C. Sask. Alberta Total 
Contracted Uncontracted Uncontracted Uncontracted Uncontracted Deferred 

(1) (2) (3) (4) (5) (6) (7) 

1985 4580 19 38 9 36 a 4683 
1986 4602 38 59 se) 34 2 4744 
1987 4573 75 118 14 32 3 4815 
1988 4331 131 206 34 30 3 4735 
1989 4021 186 294 50 29 4 4584 
1990 3658 239 382 58 27 6 4370 
1991 3287 285 470 63 26 7 4138 
1992 2897 309 528 7 35 9 3841 
1993 2519 305 557 82 24 18 3505 
1994 2156 294 585 86 22 27 3170 
1995 1844 261 584 100 21 35 2845 
1996 1548 225 583 117 20 43 2536 
1997 1309 190 581 139 19 52 2290 
1998 1055 159 580 144 18 58 2014 
1999 852 132 578 145 17 62 1786 
2000 702 108 575 143 16 68 1612 
2001 LEV ATL 90 572 139 16 72 1466 
2002 505 7! 567 134 15 77 1371 
2003 416 58 559 131 14 81 1259 
2004 353 45 536 124 13 85 1156 
2005 285 34 502 125 13 88 1047 
Total 46070 3256 9454 1919 467 801 61967 
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Table A5-6 
Productive Capacity of Natural Gas from All Sources 


(Petajoules) Low Price Case 
Established Reserves Additions Western 
Reserves Canada 
Total British Alberta Saskatchewan Total Total 
Columbia 
(1) (2) (3) (4) (5) (6) 

1985 4681 0 8 3 11 4692 
1986 4681 2 25 6 ei) 4714 
1987 4569 6 52 10 68 4637 
1988 4466 13 92 16 121 4587 
1989 4292 24 145 21 190 4482 
1990 4107 38 200 24 262 4369 
1991 3909 55 255 2 335 4244 
1992 3699 73 312 24 409 4108 
1993 3436 92 373 23 488 3924 
1994 IZA 111 435 21 567 3744 
1995 2848 129 494 lz, 640 3488 
1996 2533 145 549 15 709 3242 
1997 2270 158 599 13 770 3040 
1998 1955 169 641 11 821 2776 
1999 1684 176 676 9 861 2545 
2000 1465 179 702 7 888 2353 
2001 1265 180 721 6 907 2172 
2002 1115 179 731 5 915 2030 
2003 978 175 732 3 910 1888 
2004 871 170 726 3 899 1770 
2005 die 164 711 2 877 1649 
Total 58773 2238 9179 264 11681 70454 
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Table A5-6 (Continued) 
Productive Capacity of Natural Gas from All Sources 
ie et es re 


(Petajoules) High Price Case 

Established Reserves Additions Western Frontier Total 

Reserves Canada Canada 
Total British Alberta Saskatchewan Total Total Scotian Mackenzie 
Columbia Shelf Delta 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1985 4683 0 6 3 9 4692 - - 4692 
1986 4744 2 20 if 29 4773 - - 4773 
1987 4815 5 45 13 63 4878 - - 4878 
1988 4735 11 82 21 114 4849 - - 4849 
1989 4584 21 127 28 176 4760 - - 4760 
1990 4370 3 174 32 239 4609 31 - 4640 
1991 4138 47 226 36 309 4447 126 - 4573 
1992 3841 63 288 39 390 4231 129 - 4360 
1993 3505 80 359 39 478 3983 133 - 4116 
1994 3170 99 438 39 576 3746 133 - 3879 
1995 2845 117 526 38 681 3526 133 320 3979 
1996 2536 135 621 37 793 3329 133 320 3782 
1997 2290 152 718 36 906 3196 133 320 3649 
1998 2014 168 815 34 1017 3031 133 320 3484 
1999 1786 182 910 32 1124 2910 133 320 3363 
2000 1612 196 1001 31 1228 2840 133 320 3293 
2001 1466 208 1086 29 1323 2789 127 320 3236 
2002 1371 219 1165 27 1411 2782 117 320 3219 
2003 1259 229 1237 25 1491 2750 102 320 3172 
2004 1156 237 1298 23 1558 2714 89 320 3123 
2005 1047 244 1347 21 1612 2659 78 320 3057 
Total 61967 2448 12489 590 15527 77494 1863 3520 82877 
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(Billions of Cubic Meters) 


1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 


1986 
1987 
1988 
1989 
1990 
1995 
2000 


2005 


Note: Data on total authorized volumes begins in 1971. 


Pacific 
Northwest 


0.0 


Mountain California 
1.8 4.3 
2.0 4.7 
2.2 5.8 
2.4 6.7 
2a 1s} 
2.8 8.6 
3.0 10.0 
3.6 10.9 
3.7 11.0 
3.4 10.1 
3.1 10.8 
2.9 11.1 
2.9 11.1 
2.6 9.8 
2.8 11.0 
2.0 8.9 
1.8 TALL 
ks} 8.8 
0.9 8.1 
0.8 7.9 
1.0 11.0 
1.0 9.7 
1.0 11.0 
1.2 11.4 
1.4 11.5 
1.6 14125 
0.2 15 
0.0 0.0 
0.0 0.0 


Central 


In addition to the volumes which were exported under licences, 
the following volumes were exported under short-term Orders: 


(Billions of cubic metres) 


1984 0.1 


1985 0.5 


Northeast 


Table AS-7 


Historical Data and Projections 
Licensed Natural Gas Exports by United States Regional Markets 


Total 
Exports 


11:5 
12.2 
14.5 
7A 
19.3 
22a 
25.8 
28.6 
(oh) 
aie 
26.8 
27.0 
28.3 
25.0 
28.3 
22.6 
21.6 
22.2 
20.2 
21.3 
25.7 


22.6 
26.8 
32.3 
38.9 
37.7 
14.0 
0.0 


0.0 


Total 
Authorized Authorized 


Exports As 
Percent of 
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Table A5-8 


Natural Gas Supply and Demand - Canada - Conventional Areas 
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Table A5-8 (Continued) 


Natural Gas Supply and Demand - Canada - Conventional Areas 
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Appendix 6 


Table A6-1 
Historical Data - Initial Established Reserves and Remaining Reserves of Conventional Crude Oil 


Conventional Areas 
(Millions of Cubic Metres) 


1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 


Initial Reserves 


Light Crude Oil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Heavy Crude Oil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Total 1960.4 2038.7 2154.2 2258.0 2324.55 2348.7 2387.5 2406.8 2416.9 2413.5 


Remaining Reserves 


Light Crude Oil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Heavy Crude Oil N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Total 1528.3 1550.4 1610.5 1655.0 1659.2 1611.8 1573.4 1513.5 1420.6 1320.2 


1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 


Initial Reserves 


Light Crude Oil 1900.8 1890.0 1920.7 1939.4 1935.2 1935.4 1980.4 2055.1 2085.5 2164.8 
Heavy Crude Oil 308.4 317.2 325.1 325.6 352.3 378.9 355.7 365.6 ~~ 385.7 404.1 
Total 2209.2 2207.2 2245.8 2265.0 2287.5 2314.3 2336.1 2420.7 2471.2 2568.9 


Remaining Reserves 


Light Crude Oil 901.2 826.2 794.9 752.4 679.1 615.4 598.2 616.5 595.2 612.9 
Heavy Crude Oil 128.1 127.9 124.4 114.1 128.4 144.3 117.3 11952 123.8 127.7 
Total 1029.3 954.1 919.3 866.5 807.5 159.7 715:5 F351. 719.0 740.6 


N/A: Not available 


Source: Canadian Petroleum Association 1965-1974 
National Energy Board 1975-1984 
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Table A6-2 


Established Reserves and Productive Capacity of Conventional Crude Oil 


Conventional Areas 
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Table A6-3 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Norman Wells 
Pipeline Total 


NWT Total 


Aitken Creek-Gething A 
Blueberry Debolt 
Eagle West Belloy A(80%) 
Eagle Belloy B (80%) 
Inga-Inga Total 
Stoddart West Total 
Miscel Laneous 

Pipeline Total 


Beatton R. Halfway Tot 
Beatton Rvr W. Bluesky A 
Eagle West Belloy A(20%) 
Eagle Belloy B (20%) 
Milligan Creek-Hal fway 
Pee jay-Hal fway 
Weasel -Hal fway 
Wi ldmint-Hal fway 
Miscel Laneous 

Pipeline Total 


Boundary Lake Unit No 1 
Boundary Lake Unit No 2 
Bdry Lk Dome 1 & 2 
Transprairie Bndlk Misc 
Pipeline Total 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Light Crude Oil 


Remaining 
Reserves 
At31/12/84 


1985 1986 


(Millions of Cubic Metres) 


39.900 4.681 
39.900 4.681 
39.900 4.681 
1.000 0.939 
2.642 2.068 
4.160 2.074 
0.857 0.291 
6.250 5.181 
1.057 0.363 
0.618 0.297 
16.584 11.213 
1.650 1,570 
OL975 On7 ei 
1.040 0.518 
0.214 0.073 
spared fe) 6.503 
10.000 9.019 
3.150 2.05% 
helene) Ve 379 
1250 15954 
20207, 255 6O1 
17.500 12.429 
11.300 9.291 
3.300 2.656 
0.499 0.343 
32.599 24.725 


Northwest Teritories 


55 e19 2860 4200 
35.219 2860 4200 
35.219 2860 4200 


British Columbia 


Productive Capacity 


1987 1988 1989 1990 
(Cubic Metres per Day) 


4200 4200 4200 4200 
4200 4200 4200 4200 
4200 4200 4200 4200 


Blueberry Taylor Pipelines 


0.061 37 32 
0.574 125 147 
2.086 895 886 
0.566 180 206 
1.069 332 298 
0.694 210 210 
0.321 35 33 
Poort 1816 1814 


ZG 23 20 17 


158 152 135 179 
194 641 517 417 
179 153 130 i 8 
268 241 rane g 195 
199 175 153 134 

31 29 et 25 
V6SB 2 GIG A201 1021 


Trans-Prairie Pipeline Ltd Beaton-R 


0.280 102 90 
0.264 76 68 
0.522 223 221 
0.141 45 51 
0.430 214 204 
0.981 336 310 
0.513 2G AS 
0.236 105 89 
Oeone 119 109 
3.746 NG O27 EISEN 


Trans-Prairie Pipes Ltd 
5.071 1060 983 
2.003 571 Sylte 
0.644 148 136 
0.156 43 45 
7.874 1822-1682 


80 71 63 55 


61 5D 50 45 
198 160 129 104 
44 38 32 Ol 
176 137 107 83 
279 245 214 188 
185 151 25 100 
15 63 53 45 
99 91 83 76 
1202 014 858 728 
B-Lake Taylor 
913 847 186 730 
468 424 383 347 
126 116 107 99 
45 42 37 33 
5525 14500 1 516g stenu 


1995 


4200 
4200 


4200 


332 


2000 


3533 
3000 


3533 


226 


2005 


2143 
2143 


2143 


2 ie Se JO co JE oo am a em Fn Ry ee Ne @ JE em] 


om 
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Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 


Pool, Pipeline and Region 
ei eee ennai eee ern ee ee ee ee 


Light Crude Oil 


Initial 
Recoverable Cumulative Remaining Productive Capacity 
Reserves Production Reserves 
at 31/12/84 1031/12/84 At31/12/84 1985 1986 1987 1988 1989 1990 1995 2000 2005 
(Millions of Cubic Metres) (Cubic Metres per Day) 


British Columbia Trucked Oil 


B.C. Trucked Oil 2.622 1.056 1.566 Si) 350 348 324 294 267 163 100 61 
Pipeline Total 2.622 1.056 1.566 S15 350 348 324 294 267 163 100 61 
B.C. Total 79.312 60=f55 1OoDG 5417 ee COS m4 LOC OOMEE SOLU MEE COOL DS 980 468 

Alberta 


Bow River Pipelines Ltd. Light & Med 


Cessford Banff B 0.579 QWee 0.457 87 82 te v2 68 64 47 35 25 
Provost Viking Cak 10.100 6.954 3.146 686 641 599 559 523 488 348 248 176 
Miscellaneous & Undef 4.215 1.026 3.189 640 638 606 564 525 488 341 238 166 

Pipeline Total 14.894 8.102 6.792 1413 et S620 265mm Si7 tlhe OA 2 736 521 368 

Cremona Pipeline 

Crossfield Cardium A 3.030 yao | 0.219 85 We 69 62 56 3) 30 0 0 
Crossfield Field Other 0.877 0.352 On 525 140 137 125 113 102 93 56 34 20 
Crossfield East Fld Total 0.993 0.765 0.228 94 84 15 67 60 54 23 0 0 
Garrington Card A&B(27%) 0.872 0.708 0.164 50 49 45 40 36 33 20 0 
Garrington Mann D (27%) 0.085 0.025 0.060 yz 27 22 18 14 11 4 0 0 
Garrington Viking A(27%) 0.269 0.092 Oni 61 54 48 43 39 34 19 11 0 
Garrington Wabamun A e250 1.041 0.189 65 72 61 52 44 Sia 16 7 0 
Garrington Fld Other(27%) 0.393 0.208 0.185 54 Sif 54 48 43 39 22 0 0 
Harmattan East Rundle 11.650 10.063 1.587 691 585 496 420 356 302 131 oT 0 
Harmattan East Viking E 1.070 OF215 0.855 430 384 316 256 207 168 58 0 0 
Harmattan Elkton Rundle C 11.500 8.684 2.816 965 847 744 653, 573 503 262 136 71 
Westward Ho Rundle A 2.200 1.619 0.581 180 180 168 148 130 114 59 31 0 
Lochend Cardium A 0.904 0.200 0.704 195 191 175 158 143 129 78 47 4 
Miscellaneous & Undef 0.407 0.165 0.242 85 85 85 84 80 72 0 0 0 

Pipeline Total 35.480 26.948 8.552 3129 2835 2490 2170 1890 1646 785 332 96 

Federated Pipe Lines Ltd 

Carson Creek North BHL A 6.955 25D 1.720 1100 950 704 521 386 286 63 1 0 
Carson Creek North BHL B-~ 17.000 14.721 2nerg 1056 852 768 638 530 441 174 69 0 
Judy Creek BHL A 48.000 43.409 4.591 1749 1537 1350 1186 1042 916 479 231 0 
Judy Creek BHL B 17.000 14.517 2.483 740 740 738 677 595 522 272 142 0 
Judy Creek Viking A 0.860 0.589 0.271 137 ils 96 81 68 oY a 23 0 0 
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Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Meekwap D-2A 

Swan Hills BHL A&B 

Swan Hills BHL C 

Swan Hills South BHL A&B 

Virginia Hills BHL 

Virginia Hills Belloy A 

Miscellaneous & Undef 
Pipeline Total 


Bellshill Blairmore 

Thompson Lake Blairmore 

Miscellaneous & Undef 
Pipeline Total 


Bashaw Field Total 
Chigwell Field Total 
Clive D-2A 

Clive D-3A 
Drumheller D-2A 
Drumheller D-2B 
Duhamel D-3B 

Erskine D-3 

Fenn-Big Valley D-2A 
Fenn Big Valley D-3F 
Fenn West D-2A 

Fenn West D-3E 

Fenn West Field Other 
Hussar Glauconite A 
Hussar Field Other 
Joffre D-2 

Mikwan Field Total 
Parflesh L. Mann. C 
Rich D-3 

Stettler D-2A 
Stettler D-3A 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Light Crude Oil 


Remaining 
Reserves 
At31/12/84 


(Millions of Cubic Metres) 


4.500 2.637 
107.500 81.137 
25.600 17.345 
70.830 50.273 
21.450 18.981 
4.328 1.086 
1.190 0.711 
325.213 250.641 
12.000 7.043 
0.794 0.625 
0.180 0.044 
12.974 7.712 
1.100 0.494 
1.800 0.748 
3.250 2.007 
7.030 4.643 
1.820 1.285 
2.550 1.417 
1.460 1.210 
3.800 3.434 
53.500 42.417 
2.200 1.868 
1.560 1.135 
0.796 0.159 
0.550 0.210 
3.400 2.750 
0.930 0.681 
8.600 6.542 
0.643 0.162 
0.640 0.360 
1.900 0.472 
4.200 3.875 
3.690 3.024 


Federated Pipe Lines Ltd 


1.863 
26.363 
8.255 
20.557 
2.469 
3.242 
0.479 
74.572 


1985 


700 
5850 
1450 
3575 
1320 
1053 

165 

18896 


Gibson Petroleum 


4.957 
0.169 
0.136 
5.262 


1900 
93 
45 

2038 


Gulf Canada Pipe 


0.606 
1.052 
1.243 
2.387 
0.535 
1.133 
0.250 
0.366 
11.083 
0.332 
0.425 
0.637 
0.340 
0.650 
0.249 
2.058 
0.481 
0.280 
1.428 
0.325 
0.666 


ere 
345 
325 
643 
179 
605 
120 
125 
6269 
170 
183 
235 
125 
277 
95 
465 
120 
90 
250 
122 
290 
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1986 


729 
6022 
1416 
3600 
1237 

930 

138 

18271 


Productive Capacity 


1987 1988 1989 1990 
(Cubic Metres per Day) 


Company Ltd. 


1966 
81 


620 518 433 361 
5514 5039 4605 4209 
1355.4) 1254 («1180° - 1110 
Seo, STIS 4 2790". (2459 

974 764 600 471 

822 726 641 567 

124 110 97 86 

16573 14636 12933 11490 
1691 1413 1180 985 


65 52 42 34 
41 EY 33 30 


LSB 1505: i i2o6. 1050 
153 137 122 110 
325 287 253 2e5 
283 257 234 212 
529 479 435 394 
140 124 109 96 
426 335 263 207 


120 105 92 81 
4000 3195 2553 2039 
94 82 71 62 
153 126 103 84 
230 193 158 130 
111 94 80 68 
202 173 148 126 
ae 69 63 56 
450 412 376 344 


250 250 250 249 
96 86 76 68 
230 192 160 134 


1995 


147 
2683 
818 
1591 
140 
305 
47 
6750 


400 
11 
18 

430 


63 
119 
131 
242 

52 

62 

17 

42 
663 

30 

31 

47 

30 

57 

34 
219 

50 

27 
157 

37 

54 


2000 


2005 


ay tee) (er Ke) 
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Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 


Pool, Pipeline and Region 
a eI a eee 


Light Crude Oil 


Initial 
Recoverable Cumulative Remaining Productive Capacity 
Reserves Production Reserves 
at 31/12/84 1031/12/84 At31/12/84 1985 1986 1987 1988 1989 1990 1995 2000 2005 
(Millions of Cubic Metres) (Cubic Metres per Day) 


Gulf Canada Pipe Line 


Wayne-Rosedale Bsl Qtz B 0.908 0.412 0.496 145 143 130 116 104 93 54 31 0 
Wayne-Rosedale Fld Other 0.597 ORii2 0.425 95 95 95 91 84 78 52 35 0 
West Drumheller D-2A 4.800 4.257 0.543 207 183 162 144 eG 113 61 0 0 
Wood River D-2C 0.518 0.284 0.234 71 63 it 51 45 41 23 13 8 
Wood River Field Other 0.891 0.198 0.693 135 135 134 128 118 109 13 49 32 
Miscellaneous & Undef 23.688 17.881 5.807 T5757 1450-5 = 14514 AIS 11 ASS 0 1075 651 395 187 
Pipeline Total 136.821 102.097 34.724 13421 11770 10171 8692 7434 6386 3091 1415 586 
Imperial Pipe Line Co Ltd Ellerslie 
Acheson D-3A 20.450 16.262 4.188 1900: 17955" (\T468° 4499 980 800 291 106 0 
Acheson Field Other 1.105 0.787 0.318 130 121 104 90 GC 66 SH 0 0 
Acheson East Blairmore B 0.750 0.343 0.407 210 197 158 126 101 81 27 0 0 
Golden Spike D-3A 28.500 27.619 0.881 259 225 199 178 161 146 101 76 0 
Morinville D-3B 1.959 Wes55 0.604 350 397 307 206 138 92 12 0 
Yekau Lake D-3A OR750 0.607 0.143 90 79 59 44 33 35 6 0 0 
Miscellaneous & Undef 6.642 5.488 12154 423 365 316 275 240 211 114 66 0 
Pipeline Total 60.156 52.461 7.695 3365: ¥ 3182. 2614) 2A ios. lees 584 249 0 
Imperial Pipe Line Co Ltd Excelsior 
Excelsior D-2 4.400 4.104 0.296 128 108 92 78 67 58 30 0 0 
Fairydell-Bon Accord D3A 2.070 1.714 0.356 150 132 113 96 82 70 31 14 0 
Miscellaneous & Undef 1.042 0.737 0.305 90 98 88 78 69 61 33 18 0 
Pipeline Total aone G2500 0.957 368 339 293 253 219 190 95 32 0 
Imperial Pipe Line Co Ltd Leduc 
Leduc Woodbend D-2A 14.125 14.015 0.110 65 60 55 47 40 32 0 0 0 
Leduc Woodbend D-3A 39.300 38.244 1.056 726 604 475 374 294 231 0 0 0 
Miscellaneous & Undef 6.740 6.480 0.260 127 22 99 81 65 53 19 0 0 
Pipeline Total 60.165 58.739 1.426 919 787 630 502 400 318 19 0 0 
Imperial Pipeline Redwater 
Redwater D-3 128.000 121.350 6.650 2874. 2458 203577 1702) 14355) 1215 582 313 0 
Redwater UML Viking A 0.257 0.118 0.139 72 60 50 41 a5 29 8 0 0 
Miscellaneous & Undef 0.607 0.239 0.368 105 100 96 86 78 70 41 24 0 
Pipeline Total 128.864 121.707 Aye S051 2619) 21851 S5 ee 47 ee ole 633 338 0 
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Recoverable Cumulative 


Coutts Total 
Manyberries Total 
Turin Field Total 
Miscellaneous & Undef 
Pipeline Total 


Joarcam Viking 
Pipeline Total 


Ante Creek BHL 

Ante Creek BHL B 

Bonanza Boundary A 
Cherhill Field Total 
Edson Field Total 

Fox Creek BHL A 

Gift Slave Pt A+C+E+F 
Gift Field Other 

Goose River BHL A 

Grand Prairie Halfway A 
Kakwa A Cardium A 

Kaybob BHL A 

Kaybob South Triassic A 
Nipisi Gilwood A(40%) 
Nipisi Keg Rvr Sd A(40%) 
Nipisi Keg Rvr Sd E(40%) 
Nipisi Field Other (40%) 
Otter Field Total 

Loon Field Total 

Panny Keg River D 

Panny Field Other 

Pine Creek Field Total 
Pouce Coupe S. Bdry B 
Red Earth Granite Wash A 
Red Earth Slave Pt A 
Red Earth Field Other 


Initial 


Reserves 


Production 
at 31/12/84 T031/12/84 


Light Crude Oil 


Remaining 
Reserves 
At31/12/84 


1985 1986 


(Millions of Cubic Metres) 


fy = © N © 


1s 
1#2 


oOo ON OP oO PFN OO NM 


= 
ao 


ine) 
—= 


WorrePoaoonoe7eoerf- a0 Oo 


- 600 
.200 
- 888 
. 060 
- 148 


440 
440 


-550 
-600 
-905 
-350 
Rahie 
<TD 
-400 
- 586 
- 160 
-480 
-851 
Ree. 
ne 
.200 
.300 
Beer 
-598 
-200 
. 785 
-650 
sto9 
-880 
-200 
.000 
e099 
- 886 


600 


14. 
14. 


_—_> — — 
ae COLIN AG. Cone) OO OO (OVO) ON Oo Ore VO. SO OOo = SOS Oo = 


N Oo CO oO oO 
Sin 0 ie? ee BB 


973 
973 


-683 
347 
-204 
coon 
-841 
178 
-110 
.033 
REO 
-055 
Pb i 
= at, 
-178 
-956 
- 148 
-092 
-238 
.090 
MAer 
.038 
-026 
-505 
142 
745 
-433 
-669 


Productive Capacity 


1987 


1988 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


1989 


1990 


(Cubic Metres per Day) 


Murphy Milk River Pipeline 


0.144 60 64 
1.509 520 548 
0.663 280 259 
0.192 84 74 
2.508 944 947 
Norcen Energy Resources 
2.467 950 900 
2.467 950 900 


Peace River Oil Pipe Line Co. Ltd 


0.867 245 280 
0.253 174 131 
0.301 158 131 
0.963 315 305 
0.731 202 187 
0.197 95 19 
1.290 250 250 
0.555 152 137 
1.884 812 139 
0.425 100 92 
0.714 285 295 
2.058 1102 912 
7.422 2000 2100 
7.244 2240 2400 
05152 54 54 
Get35 48 46 
0.360 Ye) 96 
1.110 250 300 
0.558 130 152 
0.612 188 167 
0.733 185 180 
0.375 121 107 
1.058 131 163 
1.255 325 318 
0.366 125 118 
ener 350 380 


56 
471 
221 

66 
814 


Ltd. 


776 
776 


279 
99 
108 
270 
174 
65 
246 
124 
617 
84 
251 
755 
2080 
2398 
46 
41 
87 
288 
137 
149 
163 
95 
180 
291 
104 
367 


45 
405 
188 

58 
698 


668 
668 


255 
74 
89 

rae i 

161 
54 

229 

112 

515 
ig 

207 

624 

1874 
2160 
40 
35 
78 

258 

124 

132 

147 
85 

180 

265 
92 

334 


Si 
348 
160 

51 
598 


575 
575 


220 
56 
74 

208 

149 
45 

212 

101 

430 
71 

170 

517 

1645 
1804 
34 
30 
71 

230 

112 

118 

132 
GG 

180 

241 
81 

305 


30 
299 
136 

45 
513 


495 


495 


189 
42 
61 

183 

139 
37 

195 
92 

359 
65 

140 

427 

1445 
1507 
29 
26 
64 

205 

102 

105 

119 
70 

180 

219 
71 

280 


1995 


233 
233 


89 
10 
23 
95 
95 
14 
131 
55 
146 
42 
52 
166 
754 
612 
14 
12 
39 
115 
61 
58 
70 
45 
126 
136 
38 
193 


2000 


110 
110 


142 


2005 


OO Ore. 
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Table A6-3 (Continued) 


Established Reserves and Productive Capacity of Conventional Crude Oil by 


Pool, Pipeline and Region 
a ee 


Rycroft Field Total 
Simonette D-3 


Snipe Lake BHL 


Spirit River Doig A 
Sturgeon Lake D-3 
Sturgeon Lake South D-3 


Sturgeon Lake South D-3C 


Tangent Field Total 


Utikuma Lk KR Sand A(16%) 
Utik. Lk KR Sd NKRAA( 16%) 
Utikuma Lk Fld Other(16%) 


Valhalla Doe Creek I 
Valhalla Field Other 
Wembley Halfway B 
Wembley Field Other 
Windfall D-3A 
Miscellaneous &Undef 


Pipeline Total 


Bigoray 
Bigoray 
Bigoray 
Bigoray 
Bigoray 
Bigoray 
Brazeau 
Brazeau 
Brazeau 
Brazeau 
Brazeau 


Carrot Creek Field Total 


Cardium B 


Nisku 
Nisku 
Nisku 
Nisku 
Nisku 
River 
River 
River 
River 
River 


Nisku A 
Nisku B 
Nisku D 
Nisku E 
Fld Other 


Crystal Viking A 
Cyn-Pem Cardium A 
Cyn-Pem Cardium D 
Cyn-Pem Field Other 
Highvale Lower Mann A 
Highvale Field Other 


Initial 


Recoverable Cumulative 
Reserves 


DOF ONVMN -? PF PSP RewWwonene-aTaoe 


-670 
- 100 
.000 
-850 
-690 
-500 
-450 
- 860 
~224 
sont 
-436 
-540 
-950 
-400 
-457 
-800 
- 766 
ative 


.800 
-900 
-900 
-510 
.750 
-340 
et 
-840 
. 760 
.500 
584 
cole 
749 
.230 
HE PP: 
esa 
-625 
-920 


Jom Ins) Keele (oh tery (ele (my ear fey ce} (=) 


2) 
oo 


oro 3 Oo: 3207 O70 "oO. oo. = 6 ':O..0O°OVo:..o 


Production 
at 31/12/84 1031/12/84 


.070 
472 


134 


-094 
leh 
~425 
.070 
- 169 
-682 
096 
. 083 
gore 
. 086 
-407 
.076 
042 
.099 
491 


247 
coeo 
Wyesys 
702 
- 188 
105 
- 766 
-472 
942 
-648 
-376 
434 
-489 
.883 


115 


-301 
Pas) 
al 5 


Light Crude Oil 


Remaining 


Reserves 


At31/12/84 1985 
(Millions of Cubic Metres) 


1986 


Productive Capacity 


1987 


1988 


1989 


1990 


(Cubic Metres per Day) 


Peace River Oil Pipe Line Co. Ltd 


NOOO. Ow TOS (OO LN Oo LON LOTS 


vl 
N 


-600 
-628 
- 266 
1756 
Be eH 
<075 
- 380 
-691 
-542 
ott 
7o09) 
- 268 
-864 
-993 
381 
158 
-667 
701 


Pembina 


oo - oowmr BP OP RPFNnNnodnTndedAdAd oO CO 


-553 
Here; 
-648 
-808 
-562 
- 187 
-209 
368 
-218 
852 
. 208 
-843 
.260 
-347 
-240 
-034 
-450 
707 


120 
276 
570 
227 
170 
2000 
110 
340 
182 
54 
80 
560 
205 
430 
95 
265 
700 
16503 


Pipeline 


183 
160 
180 
380 
220 
19 
1085 
435 
GTis, 
435 
240 
550 
1060 
180 
118 
300 
122 
150 


276 


170 168 
234 198 
572 524 
203 181 
151 135 
2195 2011 
110 104 
400 381 
193 171 
56 45 
80 19 
560 531 
229 207 
534 496 
140 131 
190 171 
784 711 
16934 15765 
Company Ltd 

155 132 
160 156 
180 178 
387 324 
217 188 
63 52 
1084 931 
460 460 
400 400 
434 370 
300 287 
559 521 
1100 1100 
136 106 
99 82 
298 271 
120 106 
190 171 


112 
154 
640 
14003 


155 


135 
142 
429 
145 
108 
1535 
80 
312 
124 
28 
66 
433 
170 
398 
97 
138 
576 
12249 


98 
121 
140 
196 
131 

37 
543 
356 
308 
211 
235 
402 
995 

70 

oY 6 
213 

82 
140 


1995 


107 
110 
104 
129 


546 


103 


2000 


2005 


Pipeline Total 


Amigo Field Total 
Amber Field Total 
Evi Field Total 

Golden-Slave Pt A 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Minnehik Buck Lk Fld Total 0.733 0.171 
Niton Basal Quartz B A200 0.896 
Pembina Cardium 228.000 NSfee55 
Pembina Keystone BR B 8.000 5.674 
Pembina Keystone BR C 2.782 1.884 
Pembina Keystone BR I 1.633 0.899 
Pembina Keystone BR M 1.470 0.956 
Pembina Keystone BR U 1.800 0.963 
Pembina Keystone BR X 1.316 0.384 
Pembina Belly Rvr Other 3.472 1.276 
Pembina Nisku A 1.960 0.639 
Pembina Nisku C 0.715 0.353 
Pembina Nisku D 2.550 1.093 
Pembina Nisku G 2.100 0.648 
Pembina Nisku J 0.564 0.196 
Pembina Nisku K 1.700 0.518 
Pembina Nisku L 4.100 0.784 
Pembina Nisku M 2.140 0.458 
Pembina Nisku 0 1.190 0.182 
Pembina Nisku P 3.190 0.457 
Pembina Nisku Q 2.350 0.060 
Pembina Nisku § 0.350 0.084 
Pembina Nisku Misc. 2.922 1.075 
Pembina Ostracod E 1.000 0.167 
“Westpem Nisku A 1.990 0.632 
Westpem Nisku C 3.200 0.771 
“Westpem Nisku D 1.540 0.517 
Will-Green Card A (75%) 20.250 11.603 
‘Will-Green Viking A(75%) 0.412 0.269 
Will-Green Fld Other(75%) 1.108 0.423 
Pembina Pipeline Misc&Und 3.890 1.640 


339.297 202.186 


0.622 0.166 
1.000 0.284 
1.800 0.461 
2.500 1.678 


Light Crude Oil 


Remaining 


Reserves 


At31/12/84 1985 
(Millions of Cubic Metres) 


1986 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Productive Capacity 


1987 


1988 


1989 


(Cubic Metres per 


Pembina Pipeline Company Ltd 


0.562 
0.624 
= f60 
-326 
.898 
134 
914 
-837 
-932 
- 196 
321 
- 362 
-457 
~452 
- 368 
- 182 
-316 
-682 
008 
133 
-290 
- 266 
-847 
.833 
-358 
429 
-023 
-647 
~ 143 
-685 
-250 
1370111 


~N 
oS 


NOOO WRN RZ ORF ONN |] AH We OSH AOHSFANTWAAADAAO ND 


Rainbow 


0.456 
0.716 
1.339 
0.822 


170 
150 
7350 
551 
305 
120 
106 
180 
130 
440 
462 
200 
700 
620 
110 
500 
1000 
633 
290 
800 
385 
100 
510 
130 
588 
850 
450 
1012 
60 
172 
650 


152 
145 
6990 
498 
270 
119 
99 
180 
130 
440 
500 
Tae 
699 
585 
89 
467 
1000 
630 
290 
900 
320 
100 
509 
200 
546 
850 
414 
941 
56 
190 
669 


Ist 
131 
6734 
451 
239 
115 
93 
176 
130 
437 
498 
139 
602 
486 
81 
389 
1000 
559 
290 
859 
301 
91 
471 
199 
452 
817 
342 
879 
48 
1f2 
597 


25982 25512 23774 


Pipeline Company Limited 


130 
200 
319 
380 


277 


129 
212 
283 
345 


cuWé 
189 
252 
283 


156 
532 
21401 


104 
167 
226 
233 


2 
109 
6074 
373 
187 
101 
82 
151 
122 
377 
345 
86 
358 
333 
66 
268 
933 
390 
242 
627 
230 
63 
370 
168 
309 
576 
234 
773 
36 
141 
474 
19070 


92 
148 
204 
191 


1990 
Day) 


103 
100 
5779 
340 
166 
96 
77 


139. 


114 
348 
277 
68 
276 
275 
60 
223 
766 
325 
206 
534 
205 
33 
328 
152 
256 
481 
193 
728 
32 
127 
422 
16964 


82 
13c 
185 
157 


1995 


69 
66 
4585 
218 
90 
73 
56 
93 
84 
233 
92 
20 
15 
106 
36 
88 
281 
132 
92 
240 
130 
21 
180 
92 
99 
195 
74 
557 
16 
77 
237 
10192 


45 
72 
fa 
58 


2000 


3726 
145 


2005 


21 
63 


Table A6-3 (Continued) 


Established Reserves and Productive Capacity of Conventional Crude Oil by 


Pool, Pipeline and Region 


a 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Light Crude Oil 
Remaining 
Reserves 
At31/12/84 1985 1986 


(Millions of Cubic Metres) 


Mitsue-Gilwood A 61.000 38.739 
Nipisi Gilwood A (60%) 31.800 20.933 
Nipisi Keg Rvr Sd A(60%) 0.450 0.222 
Nipisi Keg Rvr Sd E(60%) 0.341 0.138 
Nipisi Field Other (60%) 0.897 0.357 
Rainbow KR A 11.298 8.173 
Rainbow KR B 30.470 17.725 
Is No. 1 Other 11.126 8.936 
Rainbow KR F 19.100 13.986 
Rainbow KR I 3.410 2.309 
Rainbow KR N 0.900 0.543 
Rainbow KR Aa 7.000 6.311 
Rainbow KR Ii One 1.643 
Rainbow KR Mm 0.500 0.150 
I1.S. No. 2 Other 4.287 3.038 
lS eNOeitOothen 3.258 2.610 
Rainbow Field Other 8.898 5.635 
Rainbow South-KR A 1.750 1.624 
Rainbow South-KR B 4.200 3.099 
Rainbow South-KR E Cea 2.101 
Rainbow S. Fld Other SEene 1.895 
Sawn Lake Slave Pt A 0.485 0.040 
Sawn Lake Slave Pt J 0.700 0.018 
Seal Slave Pt A 0.560 0.223 
Shekilie Field Total 52218 1.490 
Slave-Slave Pt G+tL 0.950 0.178 
Slave-Slave Pt. H 1.000 0.076 
Utikuma Lk KR Sand A(84%) 6.426 3.583 
Utik. Lk KR Sd NKRAA(84%) = 1.110 0.503 
Utikuma Lk Fld Other(84%) 2.287 0.434 
Virgo Field Total TES ARATE SEND 
Zama Field Total 14.908 10.680 
Miscellaneous & Undef 1.442 535 

Pipeline Total 254.936 166.931 
Caroline Cardium E 2.200 0.782 
Caroline Viking A eee 0.778 


Rainbow Pipeline 


22.261 4175 
10.867 3360 
0.228 81 
0.203 72 
0.540 112 
3.125 1103 
12.745 1525 
2.190 924 
5.114 1602 
1.101 330 
OL sae 180 
0.689 242 
0.608 120 
0.350 120 
1.249 551 
0.648 286 
3.263 1425 
0.126 62 
1.104 350 
0.469 145 
1.380 469 
0.445 110 
0.682 120 
C5350 113 
1.728 800 
Ori te 201 
0.924 400 
2.843 958 
0.607 283 
1.853 420 
lease 532 
4.228 1150 
0.107 55 
88.005 23410 


Productive Capacity 


1987 1988 1989 1990 
(Cubic Metres per Day) 


Company Limited 


4193 
3600 
81 
70 
144 
964 
1572 
787 
1421 
358 
162 
269 
140 
119 
463 
242 
1384 
56 
320 
120 
413 
108 
140 
100 
139 
250 
447 
1015 
297 
420 
651 
1149 
46 
23225 


Rangeland Pipeline Company Limited 


1.418 
0.463 


400 
120 


400 
111 


278 


4325 4400 4283 3890 
SE9C i a2al, etUl. eco 
69 60 51 44 
62 53 46 39 
130 118 106 96 
842 736 643 562 
1592 >,  1226-, T1092 983 
671 571 487 415 
1261.) alan? 993 881 
ba fo) 272 236 205 
130 104 83 67 
233 196 166 140 
138 123 107 94 
111 95 82 70 
390 328 276 232 
206 175 148 126 
1144 945 780 645 
47 39 32 27 
320 320 294 246 
113 101 90 81 
364 320 282 248 
oF 89 81 3 
140 139 132 119 
89 ge 70 62 
606 496 406 332 
241 209 180 155 
379 295 230 179 
898 765 652 556 
243 191 150 118 
418 388 351 317 
570 469 385 317 
1081 978 885 801 
39 33 af 23 
21515 19418 17188 14976 
395 455 Ste 274 


103 96 89 82 


1995 


2359 
T19 


645 


102 


143 
56 


2000 


74 
39 


2005 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Recoverable Cumulative 


Ferrier Cardium D 
Ferrier Cardium E 
Ferrier Cardium G 
Garrington Card A&B( 73%) 
Garrington Mann D (73%) 
Garrington Viking A(73%) 
Garrington Fld Other(73%) 
Gilby Basal Mann. B 
Gilby Jurassic B 
Gilby Field Other 
Innisfail D-3 
Med River Glauconitic A 
Med River Jurassic A 
Med River Jurassic C8&K 
Med River Jurassic D 
Med River Pekisko E 
Med River Pekisko I 
Med River Pekisko N 
Med River Viking D&F 
Med River Field Other 
Ricinus Cardium A 
Ricinus Field Other 
Sundre Rundle A 
Sylvan Lake Pekisko B 
Sylvan Lake Field Other 
Will-Green Card A(25%) 
Will-Green Viking A(25%) 
Will-Green Fld Other(25%) 
Wimborne D-3A 
Miscellaneous & Undef 
Pipeline Total 


Bonnie Glen D-3A 

Glen Park D-3A 

Westerose D-3 

Wizard Lake D-3A 

Miscellaneous & Undef 
Pipeline Total 


Initial 


Reserves 


Production 
at 31/12/84 1031/12/84 


Light Crude Oil 
Remaining 
Reserves 
At31/12/84 1985 1986 


(Millions of Cubic Metres) 


FW SB OONnNW FW 


— 
nN 


FWOOAWN UN NN OCH ON N — NW 


oe 
Oo 


.000 
-850 
~494 
-358 
-230 
bir | 
062 
-300 
-670 
434 
-500 
-110 
-800 
-170 
- 130 
1791 
- 100 
-600 
-560 
~453 
.880 
save 
-600 
- 300 
705 
- 750 
v156 
-369 
-200 
- 180 
-815 


-500 
~424 
-000 
59. 
de 
172. 


000 
945 
869 


-498 
= 126 
138 
=913 
-067 
-248 
-565 
-900 
-354 
-531 
741 
-405 
STA 
357 
-451 
-466 
133 
aliz 
-147 
~563 
- 100 
-354 
-606 
-416 
-030 
.868 
.090 
141 
-318 
-342 
2913 


MONOD WN |] FPP Re anTndde ree FReF AWN TD OA CO ODO HSE On = 


vi 
BS 


foueis 
2.967 
17.283 
46.777 
1.594 
140.836 


Productive Capacity 


1987 


1988 


1989 


(Cubic Metres per 


Rangeland Pipeline Company Limited 


ee 
724 
756 
~443 
- 163 
-480 
497 
-400 
-316 
-903 
Tens 
.705 
~229 
-813 
-679 
2525 
-367 
-428 
-413 
-890 
. 780 
-558 
«994 
- 884 
.675 
-882 
-048 
-228 
.882 
-838 
442 


—- OODOONnNr- oor RHS- aooooooooaoore OP OOOO ON N = 


WN 
ine) 


Texaco Canada Inc. 


14.285 
0.457 
4.717 

12.223 
0.351 

32.033 


258 
440 
380 
135 
87 
165 
146 
86 
vA 
230 
925 
275 
118 
25> 
167 
56 
185 
ree 
250 
265 
345 
400 
390 
230 
410 
337 
20 
oT. 
407 
537 
8415 


9107 
267 
3250 
4830 
97 
17552 


279 


238 
439 
400 
131 
74 
147 
152 
80 
253 
239 
904 
277 
97 
226 
153 
50 
181 
72 
2k 
265 
310 
400 
371 
222 
410 
313 
19 
63 
400 
458 
8096 


7531 
211 
2592 
4120 
104 
14559 


220 
407 
399 
119 
60 
132 
144 
75 
232 
225 
710 
243 
81 
202 
140 
45 
145 
68 
176 
253 
304 
379 
g32 
201 
403 
293 
17 
57 
362 
414 
7349 


5911 
166 
1904 
3883 
95 
11962 


204 
359 
377 
107 
48 
118 
129 
69 
212 
199 
548 
205 
67 
181 
128 
41 
114 
62 
135 
224 
277 
339 
280 
182 
367 
274 
15 
51 
282 
375 
6436 


4385 
131 
1399 
3284 
84 
9285 


190 
321 
343 
97 
39 
105 
116 
64 
195 
te 
422 
173 
55 
162 
it 
37 
89 
Sy 
104 
199 
252 
304 
235 
165 
332 
257 
13 
47 
220 
339 
5642 


S225 
104 
1027 
2770 
74 
7230 


1990 
Day) 


177 
289 
315 
87 
31 
94 
104 
60 
179 
TL, 
520 
146 
45 
145 
107 
34 
70 
53 
80 
176 
230 
L262. 
198 
149 
301 
242 
11 
42 
171 
307 
4970 


2413 
82 
755 
2350. 
66 
5654 


1995 


128 
192 
217 


120 


2000 


2005 


981 


193 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Boundary L. South Tria. 
Boundary L. South Tria. 
Boundary L. South Tria. 
Miscellaneous & Undef 
Pipeline Total 


Twining-Rundle A & LMA 


Twining North Rundle 
Miscellaneous & Undef 
Pipeline Total 


Turner Valley Total 
Pipeline Total 


Truck & Tank Light 
Pipeline Total 


Light Undef & Confid 
Pipeline Total 


Alberta Total 


Avon Hill Viking 
Dodsland Eagle L Vol 
Dodsland Gleneath Unit 


Dodsland Viking Sand Non 
Eureka Viking South Unit He 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Light Crude Oil 


Remaining 
Reserves 
At31/12/84 


1985 1986 


(Millions of Cubic Metres) 


C 0.640 0.326 
E 4.070 ese5) 
H 0.649 0.166 
0.420 0.051 
Siig 2.774 
5.600 2.593 
1.900 1.000 
0.550 0.238 
8.050 3.831 
25.485 21.605 
25.485 21.605 
0.740 0.333 
0.740 02355 
5.400 1.360 
5.400 1.360 
1859.830 1344.895 
0.704 0.348 
3.036 1.784 
2.654 1.705 
6.300 2.514 

380 1.068 


1987 


Productive Capacity 


1988 1989 1990 
(Cubic Metres per Day) 


Trans-Prairie Ltd. Boundary Lake S$ . 


0.314 55 49 45 41 38 35 
1.839 422 388 358 329 303 279 
0.483 80 80 19 74 70 66 
0.369 135 109 99 88 78 69 
3.005 692 628 582 535 491 451 
Twining Pipeline Division 
3.007 462 429 400 374 351 331 
0.900 236 211 190 171 155 142 
OFS12 101 100 88 78 68 60 
4.219 799 741 679 624 576 533 
Valley Pipeline 
3.880 460 459 447 426 407 389 
3.880 460 459 447 426 407 389 
Truck And Tank Light 
0.407 120 100 98 90 81 73 
0.407 120 100 98 90 81 73 
Light Undefined & Confidential 
4.040 13525 co Oentice OR OS: 931 809 
4.040 13250 Co Omeenic COMME 931 809 
514.935 143756 136613 123024 107569 93577 81428 
Saskatchewan 
Bow River Pipeline Ltd - Light 
0.356 126 133 120 109 98 89 
tee5Z 340 376 343 307 275 246 
0.949 255 242 221 202 185 169 
3.786 (225m 500) te7a 1129 992 871 
OeSiZ 62 58 55 52 49 46 


280 


1995 


26 
185 
48 
38 
298 


254 
94 
31 

380 


316 
316 


44 
44 


399 
399 


43122 


19 
142 
108 
454 

36 


2000 


20 
122 
35 
20 
200 


205 
66 
16 

288 


261 
261 


27 
27 


197 
197 


24491 


2005 


219 
219 


se ee ae ee 


Se le oS -- 


16 
16 


43 


24 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Light Crude Oil 


Remaining 
Reserves 
At31/12/84 


(Millions of Cubic Metres) 


Kerrobert Viking 3.179 0.024 
Miscellaneous Total 2.030 1.564 
Pipeline Total 19.283 9.007 


_ Alameda-Midale East Unit 1.879 1.443 
Alida East-Unit 1.992 1759 
Alida West - Alida Non 2.081 1.734 
Arcola Frobisher-Alida 1.300 0.873 
Browning-Frob Alida Non 1.100 0.788 
Carnduff -Midale E Unit 2.900 2.621 
Elmore - Frob Vol Unit 2.075 1.647 
Flat Lk Ratcliffe Vol Un 2.100 1.451 
Freda Lake Ratcliffe Non 0.964 0.408 
Hastings - Frob Non-Unit 2.020 1.676 
Hastings Frobisher Units 2.840 2.457 
Ingoldsby-Frob Vol Unit 2.500 2.148 
Kenosee-Tilston Vol Unit 2.160 1.787 
Nottingham Field Total ALE TANSS 2.188 
Parkman-Til Souris V Non 4.100 2.920 
Queensdale East-Frob Non yall 3.993 
Rosebank-Frob Vol Unit 1 3.700 3.454 
Sherwood-Frobisher Non 1.950 1.614 
Star Valley-Frob Ali Non 1.870 Vats2 
Steelman Midale Unit 1A 8.900 Sonat 
Steelman Midale Unit 2 8.600 7.564 
Steelman Midale Unit 3 4.470 3.899 
Steelman Midale Unit 4 5.650 4.650 
Steelman Midale Unit 6 9.235 8.628 
Steelman Midale Non-Unit 0.850 0.582 
Steelman Field Other 5.540 5.007 
Viewfield-Frob Alida Non 0.700 0.442 
Willmar-Frob Ali Non-Un 5.500 2.693 
Willmar Frob-Ali Units 2.087 1.685 
Workman-Frob Vol Unit 1 1.820 1.608 
Workman-Frob Non-Unit 1.650 0.990 
Miscellaneous 24.491 18.282 

Pipeline Total 123.809 100.234 


Saskatchewan Total 143.092 109.241 


Bow River Pipeline Ltd - Light 


ke 


155 


0.466 
10.276 


1985 


660 
212 
2861 


1986 


1031 
181 
3323 


Productive Capacity 


1987 


1988 


1989 


1990 


(Cubic Metres per Day) 


905 
154 
3073 


Westspur Pipeline Co-S.E. Sask 


0. 
0. 
0. 
0. 
ned Pa 
sro 
-428 
-649 
S00 
344 
-383 
Geers 
-373 
-930 
- 180 
«224 
-246 
-336 
offers! 
. 789 
-036 
571 
.000 
.607 
-268 
Heo) 
-258 
FO, 
-402 
Pied 
- 660 
-209 
NAS 


OO One OO O77 Oy 3) Oo © 4° o> Oo NN =.0 (oO © 2 So So oo So & 


Nm 
GW 


WG 
WG 


436 
233 
347 
427 


-851 


75 
59 
88 
100 
76 
91 
105 
162 
122 
122 
99 
85 
145 
104 
395 
450 
100 
86 
cer 
270 
258 
170 
261 
223 
104 
233 
ras 
207 
91 
te 
155 
2600 
7426 


10288 


fie 
54 
80 
95 
71 
84 
96 
148 
138 
120 
92 
78 
126 
98 
397 
470 
92 
78 
203 
241 
236 
163 
242 
210 
93 
202 
70 
203 
85 
68 
>> 
2594 
7168 


10491 


124 
ie) 


281 


698 
ite 
2411 


61 
42 
62 
74 
56 
67 
74 
113 
105 
81 
fz 
61 
82 
81 
271 
369 
58 
60 
145 
169 
181 
118 
185 
145 
67 
133 
51 
146 
68 
47 
119 
1533 
4911 


7323 


613 
95 
2132 


1995 


320 
52 
1133 


44 
26 
37 
44 
35 
42 
44 
66 
61 
St. 
4G 
38 
35 
55 
124 
20 
23 
35 
74 
84 
107 
61 
108 
64 
35 
Dili 
27 
68 
43 
22 
72 
461 
2315 


3449 


2000 


137 
1137 


1485 


2005 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 7 


Light Crude Oil 


Initial 
Recoverable Cumulative Remaining Productive Capacity 
Reserves Production Reserves 
at 31/12/84 T031/12/84 At31/12/84 1985 1986 1987 1988 1989 1990 1995 2000 2005 
(Millions of Cubic Metres) (Cubic Metres per Day) 


Manitoba 


TransPrairie Pipelines 


Daly Field Total 4.568 3.654 0.914 300 293 263 255 206 183 100 55 0 
Virden Field Total 22.400 17.898 4.502 910 852 798 748 701 657 474 342 247 
Manitoba Miscellaneous 1.210 0.718 0.492 182 174 152 133 116 101 51 0 0 

Pipeline Total 28.178 22.270 5.908 1392 1320 1214 1115 1024 942 626 397 247 


Waskada Pipeline 


Waskada Field Total 4.398 0.728 3.670 720 719 691 638 588 543 364 244 163 
Pipeline Total 4.398 0.728 3.670 720 719 691 638 588 543 364 244 163 
Provincial Total 32.576 22.998 9.578 2112 2040 1905 1753 1613 1486 991 642 411 
Ontario 
Provincial Total 10.102 9.340 0.762 245 230 204 181 161 142 78 43 8 
Canada Total 2164.812  1551.910 612.902 164678 158783 143601 126230 110543 96923 53600 31176 17350 
Heavy Crude Oil 
Alberta 


Bow River Pipeline Ltd Heavy 


Alderson Field Total Canes e224 1.501 530 576 513 437 373 317 142 0 0 
Bantry Mannville A & FF G2585 5.267 Ze5 10 580 589 558 502 452 407 241 142 84 
Bantry Mannville D 1.100 Onvi15 0.385 110 113 103 91 81 72 39 21 11 
Bantry Field Other 0.720 0.363 GES5i7 145 137 117 100 85 72 52 0 0 
Cessford Total Heavy 6.035 4.042 1.993 440 437 410 378 349 322 216 144 97 
Chin Coulee Bsl Mann A 0.910 0.746 0.164 79 68 59 oh 44 38 0 0 0 
Countess U Mann B 1.300 1.032 0.268 168 131 103 80 63 49 14 0 0 
Countess U Mann D 6.300 4.378 1.922 780 720 608 513 433 366 157 67 29 
Countess U Mann H 2.100 1.812 0.288 165 138 110 87 68 53 16 0 0 
Countess U Mann 0 1.000 0.576 0.424 158 (ese 119 103 89 (as 38 18 

Enchant L Mann G 0.285 0.055 0.230 100 92 77 65 54 45 19 3 0 
Grand Forks U Mann B 1.350 0.833 Oa 17 140 122 107 95 84 75 45 30 20 


282 


Grand Forks L Mann A 
Grand Forks L Mann D 
Grand Forks L Mann E 
Grand Forks L Mann G 
Grand Forks L Mann K & V 
Grand Forks L Mann II 
Grand Forks Field Other 
Hays Lower Mann A 
Hays Field Other 
Horsefly Lake Mannville 
Jenner Field Total 
Lathom U Mann A 
Little Bow Field Total 
Sibbald U Mannville C 
Suffield Field Total 
Taber Mann D 
Taber North Glauc A 
Taber North Field Other 
Taber South Mann A 
Taber South Mann B 
Turin U Mann C 
Turin Field Other 
Wrentham Field Total 
Miscellaneous & Undef 
Pipeline Total 


Chauvin Mannville A 
Chauvin Field Other 
Chauvin South Spky A & B 
Chauvin South Spky E 
Chauvin South Spky H 
Chauvin South Fld Other 
David Lloyd A 
David Lloyd C 
Hayter Dina A 38% 
Hayter Dina B 38% 
Hayter Field Other 38% 
Miscellaneous & Undef 
Pipeline Total 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Heavy Crude Oil 


Remaining 
Reserves 
At31/12/84 


(Millions of Cubic Metres) 


1.300 0.484 
5.900 4.071 
1.884 0.829 
1.000 0.480 
2.040 1.343 
1.800 0.077 
2.848 0.944 
1.650 1.345 
0.594 0.256 
1.170 0.909 
1.314 0.925 
2.350 1.590 
1.816 0.576 
Or725 0.133 
0.726 0.282 
2.300 1.683 
1.800 0.333 
1.744 0.718 
1.200 0.891 
zien 1.813 
0.470 0.141 
0.565 0.251 
O.737 0.387 
5.852 3.403 
fasa15 44.904 
42250 1.052 
0.408 0.125 
1.690 1.069 
0.900 0.449 
0.768 0.451 
1.043 0.555 
0.770 0.388 
0.395 On 125 
0.376 0.098 
0.260 0.078 
0.229 ORI 
0.043 0.025 
Sints2 4.532 


Bow 


1985 


Productive Capacity 


1986 1987 


1988 


| Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 


Pool, Pipeline and Region 
a So eT 


1989 


1990 


(Cubic Metres per Day) 


River Pipeline Ltd Heavy 


0.816 
1.829 
1.055 
0.520 
0.697 
Tev25 
1.904 
0.305 
0.338 
0.261 

0.389 
0.760 
le 
0 

0 

0 
1 

1 

0 
0 
0 
0 
0 
2 


240 


-590 
444 
BOA, 
-467 
-026 
-309 
312 
~329 
-314 
-550 
449 
30. 


409 


320 
816 
460 
221 
320 
620 
810 
ie 
127 
101 
155 
253 
300 
160 
180 
208 
470 
385 
83 
112 
90 
117 
131 
852 
10805 


319 284 
685 575 
420 351 
188 160 
268 225 
681 579 
906 731 
98 85 
142 118 
90 80 
145 125 
223 196 
350 BAS) 
218 194 
202 168 
185 166 
456 399 
383 343 
71 63 
100 88 
83 72 
121 105 
46 103 
899 829 
10628 9313 


BP Exploration Canada Limited 


CN Ge Coun aC eG Cra c) 


- 198 
«205 
-621 
451 
Seite 
-488 
- 382 
aA 
HANGS 
sulioe 
-110 
-018 
. 600 


60 54 
89 83 
174 157 
161 139 
115 99 
189 170 
148 130 
116 96 
114 96 
80 67 
48 42 
7 6 
1306 1143 


235 
483 
292 
136 
188 
484 
589 
(ee) 
98 
a 
107 
173 
362 
165 
139 
148 
348 
292 
56 
78 
63 
90 
92 
714 
1999 


195 
406 
244 
116 
158 
404 
475 
65 
82 
63 
92 
152 
315 
140 
116 
132 
304 
249 
50 
69 
56 
"We 
81 
614 
6848 


127 
104 


126 


161 
341 
203 
98 
132 
337 
383 
57 
68 
56 
79 
134 
271 
120 
96 
118 
266 
212 
45 
61 
50 
66 
4 
ney 
5868 


114 


108 


1995 


63 
142 
82 
ah 
54 
137 
130 
29 
27 
52 
Sf 
71 
128 
53 
38 
67 
135 
95 
31 
33 
30 
31 
39 
249 
2752 


2000 


OAS Ose (ONS. 


99 


2005 


OF Oe On 


390 


Meco Comm) 1G) ©) (Oui. (Ono OS 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Hayter Dina A 62% 
Hayter Dina B 62% 
Hayter Field Other 62% 
Lloydminster Sparky B 
Lloyd Sparky C & GP A 
Lloydminster Sparky G 
Lloydminster Sparky K 
Lloyd Sparky & GP C&D 
Lloydminster Field Other 
Morgan Lloyd A 
Morgan Sparky A 
Vermillion Sparky A 
Viking Kinsella Wain B 
Wainwright Wain & Spk A 
Wainwright Field Other 
Wildmere Lloyd A & Spk E 
Miscellaneous & Undef 
Pipeline Total 


Glenevis Banff 

Provost U Mann B 

Provost U Mann BB 

St. Anne Field Total 

Miscellaneous & Undef 
Pipeline Total 


Heavy Undef & Conf 
Pipeline Total 


Alberta Total 


Aberfeldy Spky Sd Unit 
Aberfeldy S Spky Sd 


Initial 
Recoverable Cumulative 
Reserves Production 
at 31/12/84 1031/12/84 


Heavy Crude Oil 


Remaining 
Reserves 
At31/12/84 


(Millions of Cubic Metres) 


0.614 0.159 
0.424 Onter 
0.374 0.194 
0.781 0.378 
1.400 1097 
0.845 0.449 
1.000 0.452 
3.630 2.594 
gen ff 1.452 
0.600 0.199 
0.300 0.106 
0.651 0.464 
4.550 S5.2fo 
12.500 8.596 
0.920 0.166 
3.000 tieceo 
0.936 0.505 
34.897 21.438 
1.630 1.222 
0.550 0.353 
0.320 0.076 
0.284 0.035 
3.698 1.547 
6.482 35205 
0.908 0.151 
0.908 0.151 


1252/7352 74.258 


6.700 4.868 
1.581 1.414 


1985 


Productive Capacity 


1986 1987 


1988 


1989 


(Cubic Metres per 


Husky Pipeline & Manito Lloyd 


-455 
BY 47 
- 180 
-403 
. 503 
-396 
-548 
-036 
-920 
-401 
-194 
PASTA 
-275 
-904 
754 
AY ff) 
-431 
-459 


OR ON OO. OO l= Oro Ono Oa Ome: 


— 
WG 


196 
136 
77 
85 
125 
180 
205 
235 
280 
180 
80 
85 
600 
1300 
260 
510 
160 
4694 


Truck And Tank - 


0.408 
0.197 
0.244 
0.249 
2.151 
3.249 


110 
66 
110 
80 
647 
1014 


188 159 
127 106 
re 70 
80 15 
125 108 
166 140 
211 183 
226 210 
279 262 
167 143 
76 66 
19 68 
549 459 
1331 1184 
297 256 
477 429 
160 157 
4619 4082 
Heavy 

101 93 
57 51 
102 87 
76 67 
710 701 
1048 1000 


Heavy Undefined & Confidential 


0.757 218 

0.757 218 
51.474 18082 

Saskatchewan 


196 176 
196 176 


17799 15717 


Husky-Manito Pipelines 


1.832 
0.167 


387 
65 


284 


363 341 
58 51 


133 
88 
60 
70 
93 

119 

lena 

195 

237 

123 
56 
58 

383 

1029 

220 

385 

138 

3554 


85 
45 
14 
59 
620 
885 


159 
159 


13582 


320 
45 


111 
74 
51 
66 
80 

100 

135 

182 

215 

105 
49 
50 

320 

894 

189 

346 

119 

3094 


78 
41 
63 
52 
534 
770 


143 
143 


11703 


300 
40 


1990 
Day) 


92 
61 
44 
62 
69 
85 
117 
169 
194 
90 
42 
43 
267 
778 
163 
311 
102 
2696 


72 
37 
54 
46 
459 
669 


128 
128 


10095 


281 
36 


1995 


217 
339 


5 
75 


4842 


204 
19 


2000 


146 


44 
44 


1678 


148 


2005 


589 


es oe 


108 — 


Celtic GP Sand Non 
Celtic Sparky Sand Non 
Celtic Waseca Sand Non 
Dee Valley Waseca Non 
Dulwich Sparky Sand 
Edam West Mannville Sd 
Edam West Sparky 

Edam West Waseca 

Epping Spky & GP Non Unt 
Epping South Spky&Gp Unt 
Epping Sw Sparky Unit 
Golden Lk North Vol Unit 
Golden Lk North Non Unit 
Golden Lk S Sparky Non 
Golden Lk S Waseca Non 
Gully Lk Waseca Vol Unit 
Gully Lk Waseca Non Unit 
Lashburn Field Total 
Macklin Sparky Sd Non 
Maidstone Mclaren Sand 
Marsden S Sparky Non 
Neilburg Mclaren Sand 
Northminster Field Total 
Pikes Peak Waseca Sand 


- Senlac Lloydminster Sd 


Standard Hill Waseca Sd 
Tangleflags GP Non 
Tangleflags Lloyd Sd Non 
Tangleflags N Lloyd Sd 
Tangleflags Other 
Miscel Laneous 

Pipeline Total 


Cactus Lake Bakken Sand 
Coleville Bakken Sand 
Court Bakken Sand 

N Hoosier Bakken Sd Vol 


Initial 


Recoverable Cumulative 
Reserves Production 
at 31/12/84 T031/12/84 


Heavy Crude Oil 
Remaining 
Reserves 
At31/12/84 1985 1986 


(Millions of Cubic Metres) 


-149 
- 586 
-563 
-688 
.877 
-440 
-451 
935 
-250 
-800 
. 100 
-900 
-640 
-400 
-300 
-050 
-105 
vio 
-405 
.503 
-425 
> 
RW é 
-600 
-230 
-690 
eT ee) 
-900 
-550 
-235 
.019 
334 


NO PFN PHP RPHNnNnrPsUOeaeaeeeorPF PF HKPFnNnNRFroreFrrePRFnNnNnrood9ncerj-oeorflo0e --— 


vw — 
Oo ™ 


- 100 
-500 
-631 
- 188 


- © OO WW 


Nt OO = Oo? (OO s OO VO Oe. (OVO = OT Oa OS Ne OL OO O. O2 OG 


WG 
WN 
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-094 
-074 
203 
245 
-634 
-047 
-042 
-052 
-869 
-420 
-807 
~455 
-407 
984 
-418 
-650 
-620 
.038 
Pasa § 
- 100 
-250 
-209 
~855 
.600 
. 280 
-801 
Ph id 
-690 
- 162 
.093 
-498 
-893 


.879 
389 
-085 
.812 


Husky-Manito Pipelines 


nN 
vi 
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Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Productive Capacity 


1987 1988 1989 1990 
(Cubic Metres per Day) 


-055 255 255 245 222 201 181 
=e i ie 100 130 123 112 101 91 
- 360 285 330 324 296 268 242 
-443 117 123 111 100 90 81 
-243 60 af 53 50 48 45 
-393 105 100 90 81 74 67 
-409 110 104 94 85 77 70 
-483 102 123 112 101 91 82. 
-381 155 147 130 116 103 91 
- 580 119 108 98 89 81 73 
«293 85 78 71 64 59 53 
-445 133 121 110 100 91 83 
-255 80 72 65 59 53 48 
-816 162 200 199 187 169 153 
-882 295 277 246 218 193 171 
-400 135 137 122 106 92 80 
-485 185 172 150 130 113 98 
.Ofr 242 243 211 183 159 138 
108 67 53 43 35 29 24 
-403 97 104 97 89 81 73 
ke o 133 98 73 55 39 29 
-586 200 188 165 145 127 111 
see 100 96 87 78 70 63 
.000 (ie 755 639 539 455 383 
-950 266 241 219 198 180 163 
-889 275 261 234 209 186 166 
«208 330 342 308 278 251 226 
-810 220 219 208 189 (WL 155 
- 388 102 106 96 87 79 71 
-142 380 379 333 293 250 225 
el 1782 1566 1376 1209 1063 934 
-441 7913 7623 6840 6082 5404 4806 
River Pipeline Ltd - Heavy 

-221 570 553 507 459 415 by 6s) 
abil 550 526 481 439 401 366 
-546 170 151 135 120 107 96 
-376 95 87 79 72 66 60 


1995 


110 


147 


285 


2000 


2005 


463 


83 
93 
17 
15 


Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 
Pool, Pipeline and Region 


Heavy Crude Oil 


Initial 
Recoverable Cumulative Remaining Productive Capacity 
Reserves Production Reserves 
at 31/12/84 1031/12/84 At31/12/84 1985 1986 1987 1988 1989 1990 1995 2000 2005 
(Millions of Cubic Metres) (Cubic Metres per Day) 


Bow River Pipeline Ltd - Heavy 


N Hoosier Blairmore Vol 0.800 0.545 0.255 72 75 67 60 33 47 26 15 8 
Plover Lake Bakken Non 0.400 0.124 0.276 80 71 63 otf 51 46 29 19 13 
Miscellaneous 3.505 1295 2.210 S17 574 538 487 441 399 242 146 89 

Pipeline Total 18.124 10.129 7.995 2055: 22v2040 1 1875. 1696 21536. “1592 851 521 321 


Bow River Pipeline Lt Blend Hvy 


Plato Field Total 0.772 0.344 0.428 152 186 160 138 i Bg 102 27 0 0 
Smiley Dewar Viking 4.700 4.021 0.679 230 228 205 184 166 149 87 0 0 
Pipeline Total 5.472 4.365 1.107 382 415 366 323 285 251 114 0 0 


South Saskatchewan Pipeline Company 


Battrum Unit No One 5.900 4.543 1.357 347 382 346 313 283 256 155 94 0 
Battrum Unit No Two Valor 1. 156 0.580 116 132 TeS 115 106 98 64 42 28 
Battrum Unit No Three 2.000 1.186 0.814 140 135 125 116 108 101 Te 58 47 
Battrum Unit No Four 1.213 0.826 0.387 145 135 ihe 101 87 75 36 17 0 
Beverly Cantuar Sd Non 0.500 0.371 0.129 64 55 47 40 34 29 0 0 0 
Beverly U Rose Sd Unit 1.700 1.526 0.174 62 55 48 43 38 34 18 10 0 
Bone Crk U Shaun Unit 2.600 2.247 Q5555 97 89 81 74 68 62 39 235 16 
Butte U Shaun Vol Unit 1.320 0.703 0.617 95 86 79 cS 68 63 46 36 29 
Cantuar Cantuar Unit 4.410 3.685 Once 280 260 225 194 168 145 70 33 0 
Cantaur L Roseray Unit 1.840 UNAETELE 0.363 165 150 124 103 85 70 27 10 0 
Delta U Shaun Unit 1 2.400 2.129 0.271 105 92 81 71 63 55 29 0 0 
Dollard U Shaun Unit 13.087 12.404 0.683 400 352 272 209 162 125 34 0 0 
Fosterton Main Unit 9.000 8.484 0.516 212 182 156 133 114 97 44 20 1 
Gull Lake North Unit Seets 2.944 0.271 111 96 83 71 62 53 25 12 0 
Instow U Shaunavon Unit 8.321 7.186 12 135 360 339 300 264 233 206 110 59 31 
N Premier Roseray Ttl 3.952 a Se(eis: 0.237 143 114 91 72 58 46 12 0 0 
Rapdan Unit 3.100 2.411 0.689 200 199 183 162 144 127 70 38 21 
South Success Unit 3.700 3.288 0.412 167 144 124 107 92 79 SY 17 0 
Suffield Field Total 4.000 2.937 1.063 290 263 238 216 195 177 108 66 40 
Verlo Roseray Sd Unit 2.250 1.396 0.854 219 199 180 164 149 155 83 BA 32 
Miscellaneous 14.640 11.498 3.142 1306 1134 985 856 744 646 320 0 0 

Pipeline Total 90.885 Touts 14.772 5030 4603 4019 3508 3068 2689 1413 596 248 

Westspur Pipeline Co SE Saskatchewan Medium 

Benson Midale Unit 2.278 1.430 0.848 128 123 irs 111 106 100 78 60 46 
Ingoldsby Frob Alida N U Vele> 1.470 0.305 80 79 73 66 60 54 33 20 12 
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| Table A6-3 (Continued) 
Established Reserves and Productive Capacity of Conventional Crude Oil by 


Pool, Pipeline and Region 


Recoverable Cumulative 


Innes Frobisher 
Lost Horse Hill Frob Alida 
Midale Central Mid Unit 
Midale Central Mid Non U 
Oungre Rat Vol Unit 1 
Tatagwa Midale 
Viewfield Frob Alida Non 
Wapella Wapella Sand 
Weyburn Midale Unit 
Weyburn Midale Non Unit 
Miscel Laneous 

Pipeline Total 


Saskatchewan Total 


Kirkella Field Total 
Provincial Total 


Canada Total 


Initial 


Reserves 


Production 
at 31/12/84 T031/12/84 


Heavy Crude Oil 


Remaining 


Reserves 


At31/12/84 


(Millions of Cubic Metres) 


rs 

Ls 
ie 
1.760 
1.910 
0. 
0 
1 


51 


15 


104. 


278. 


404. 


150 
400 
836 


600 


914 
891 
-800 
ae 
464 


541 


319 


134 


-242 
~242 


108 


Meter 


201 


276. 


-647 
-620 
- 108 
-018 
-178 
534 
- 153 
.668 
ane 
728 
-402 


-902 


-207 
.207 


367 


1985 


1986 


Productive Capacity 


1987 


1988 


1989 


(Cubic Metres per 


Westspur Pipeline Co SE Saskatchewan Medium 


—_ 
Ma a Co COR Cn Cy Gon CN eC) 


nN 
oO 


~“N 
On 


LHe 


-423 
753 
-216 
-652 
-892 
-422 
- 380 
- 738 
4132 
-420 
2f30 
Seg 


5 (LEY 


.035 
.035 


741 


129 
210 
tf 
159 
117 
167 
115 
167 
1724 
370 
1750 
5893 


21276 


Transprairie Pipelines 


28 
28 


126 
210 
785 
156 
112 
144 
108 
180 
1628 
380 
1763 
5800 


20482 


Manitoba 


22 
22 


112 
188 
722 
144 
107 
125 
97 
173 
1499 
344 
1623 
5330 


18430 


17 
We 


100 
168 
660 
132 
103 
108 
87 
137 
1386 
311 
1446 
4842 


16452 


13 
13 


39387 38304 34165 30048 


90 
151 
603 
122 
98 
93 
78 
142 
1285 

282 
1289 
4404 


14699 


10 
10 


26413 


1990 
Day) 


80 
135 
551 
113 
94 
80 
70 
128 
1196 

255 
1149 
4011 


13151 


23251 


1995 


46 
78 
351 
75 
76 
38 
40 
78 
865 
154 
646 
2563 


7612 


12455 


2000 


26 
45 
224 
50 
61 
18 
23 
47 
657 
93 
363 
1692 


4001 


5679 


2005 


2549 
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Table A6-4 
Historical Data and Projections - Oil Directed Exploratory Drilling and Reserves Additions of 
Conventional Crude Oil by Primary Recovery - Conventional Areas 


Drilling Reserves Added 
(Millions of Metres) (Millions of Cubic Metres) 
1965 1.32 69.0 
1966 1.20 52.2 
1967 1.23 77.0 
1968 1.32 69.2 
1969 1.33 44.3 
1970 0.58 16.1 
1971 0.65 25.9 
1972 0.49 12.9 
1973 0.56 6.7 
1974 0.38 0.0 
1975 0.32 0.0 
1976 0.41 0.0 
1977 0.57 26.0 
1978 0.93 13.0 
1979 1.33 15.0 
1980 Were 18.0 
1981 1.58 8.0 
1982 1.57 55.0 
1983 1.67 33.0 
1984 2.51 or eri 
Additions Rate 
(Cubic Metres per Metre) 
Low Price High Price Low Price High Price Low Price High Price 

Case Case Case Case Case Case 
1985 2.76 2.76 46.0 46.0 1637 16.7 
1986 1.82 1.82 20.1 20.1 11.0 11.0 
1987 0.94 1.47 9.5 14.6 10.1 9.9 
1988 0.87 1.40 8.3 T2:7; 9.5 9.1 
1989 0.92 1.53 8.3 12:7, 9.0 8.3 
1990 0.90 1.60 Tl 11.9 8.6 7.4 
1995 0.72 1.70 46 7.3 6.4 4.3 
2000 0.45 1.45 2.4 3.7 5.3 2.6 
2005 0.27 1.14 1.3 2.0 4.8 1.8 


Note: The historical reserves additions may include some portion of reserves Fogel 
attributable to secondary recovery. 
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Table A6-5 


Reserves Additions and Ultimate Potential of Conventional Crude Oil - Conventional! Areas 


(Millions of Cubic Metres) 


Ultimate 

EOR in Light Established Pools 

Water flood 81 

Miscible 271 

Chemical 15 

Subtotal 367 
EOR in Heavy Established Pools 

Waterflood 98 

Lloydminster Thermal 215 

Other Thermal 50 

Chemical 15 

Subtotal 378 

EOR Subtotal 745 
New Discoveries and Other Appreciation 

Light 308 

Heavy 125 

Subtotal 432 
Total Reserves Additions 

Light 675 

Heavy 503 

Total ina, 
Initial Established Reserves as of December 31, 1984 

Light 2165 

Heavy 404 

Total 2569 
Ultimate Potentials 

Light 2840 

Heavy 907 

Total 3746 


Reserves Additions 1985-2005 


Low Price Case High Price Case 


64 64 
93 116 
0 9 
157 189 
27 27 
42 69 
8 13 
0 0 
Wile 109 
234 298 
WA 235 
56 78 
227 313 
328 424 
133 187 
461 611 


Notes: For the waterflood, miscible, chemical, Lloydminister and other thermal categories the reserves 
additions are those which result from enhanced recovery in pools discovered prior 


to December 31, 1984. 


For the discovery category the additions are those which result from new discoveries, enhanced 
recovery of these discoveries and appreciation other than by enhanced recovery for pools discovered 


prior to December 31, 1984. 


All numbers on this table have been rounded. 
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Table A6-6 
Annual Reserves Additions of Conventional Light Crude Oil - Conventional Areas 


(Millions of Cubic Metres) Low Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Waterflood 5a 4.0 4.0 3.5 Se} ie. 3.5 3.0 3.0 2.0 
Miscible 20.0 2.0 3.0 4.0 4.0 4.0 5.0 3.0 2.0 
Chemical 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Subtotal 25.1 6.0 7.0 75 7.5 7.5 8.0 6.0 4.0 
Discoveries 35.0 16.1 8.2 Ths 7.8 TATE 6.4 s)x6! lf 
Total 60.1 22.1 15:2 15.0 15:3 lore 14.4 Hue 8.7 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Waterflood el 4.0 4.0 3.5 3.5 3.5 3.0 3.0 2.0 
Miscible 20.0 2.0 10.0 25.0 10.0 10.0 3.0 2.0 2.0 
Chemical 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 
Subtotal 25:1 6.0 14.0 28.5 13.5 13.5 6.0 6.0 4.0 
Discoveries 35.0 16.1 12.6 11.6 12.0 11.8 9.9 8.1 te 
Total 60.1 22.1 26.6 40.1 20.0. 25.3 15.9 14.1 uh 2 


Notes: For the waterflood, miscible and chemical categories the reserves additions are those which result 
from enhanced recovery in established pools discovered prior to December 31, 1984. 


For the discovery category the additions are those which result from new discoveries, enhanced 


recovery of these discoveries and appreciation other than by enhanced recovery for pools discovered 
prior to December 31, 1984. 
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Table A6-7 


Annual Reserves Additions of Conventional Heavy Crude Oil - Conventional Areas 


(Millions of Cubic Metres) 


1985 
Waterflood 2.0 
Lloydminster Thermal 1.0 
Other Thermal 0.1 
Subtotal 3.1 
Discoveries 11.0 
Total 14.1 

1985 
Waterflood 2.0 
Lloydminster Thermal 1.0 
Other Thermal 0.1 
Subtotal 3.1 
Discoveries 11.0 
Total 14.1 


1986 
2.0 
0.0 
0.0 
2.0 
5.4 


7.4 


1986 
2.0 
0.0 
0.0 
2.0 
5.4 


7.4 


1987 
2.0 
0.0 
0.0 
2.0 
2.7 


4.7 


1987 
2.0 
0.0 
0.0 
2.0 
4.2 


6.2 


1988 
2.0 
0.0 
0.0 
2.0 
3.9 


5.9 


Low Price Case 


1989 
2.0 
0.5 
0.0 
2.5 
2.6 


5.1 


High Price Case 


1989 
2.0 
1.0 
0.1 
3.1 
4.0 


7.1 


1990 


1990 
2.0 
2.0 
0.2 
4.2 
3.9 


8.1 


1995 
2.0 
a 
0.5 
5.0 
2.1 


Ta 


1995 
2.0 
4.0 
0.7 
6.7 
3.3 


10.0 


2000 
1.0 
3.0 
0.6 
46 
1.8 


6.4 


2000 
1.0 
5.0 
1.0 
7.0 
2.7 


9.7 


2005 
0.0 
3.5 
0.6 
4.1 
1.6 


‘af 


2005 
0.0 
6.0 
1.0 
7.0 
2.4 


9.4 


Notes: For the waterflood, Lloydminster and other thermal categories the reserves additions are those which 


result from enhanced recovery in pools discovered prior to December 31, 1984. 


For the discovery category the additions are those which result from new discoveries, enhanced 


recovery of these discoveries and appreciation other than by enhanced recovery for pools discovered 


prior to December 31, 1984. 
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Table A6-8 


Productive Capacity from Reserves Additions of Conventional Light Crude Oil 
Conventional Areas 


(Thousands of Cubic Metres Per Day) Low Price Case 

1985 1986 1987 1988 1989 1990 1995 2000 2005 
Waterflood 0.0 0.5 1.4 ail 24 3.1 4.7 5.7 5.7 
Miscible 0.0 0.8 2.8 3.3 3.9 4.5 6.8 8.5 8.3 
Chemical 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Subtotal 0.0 1.3 4.2 5.4 6.6 76 11.5 14.2 14.0 
Discoveries 3.4 8.7 119 13.9 15.1 15.8 Afar. 17.0 15.5 
Total 3.4 10.0 16.1 19.3 21.7 23.4 29.2 31.2 29.5 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 
Waterflood 0.0 0.5 1.4 oat LG S14 Ant So, a7) 
Miscible 0.0 0.8 2.8 3.6 5.6 8.5 11.8 10.4 8.9 
Chemical 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 feo 
Subtotal 0.0 es 4.2 57 8.3 11.6 16.5 16.6 15.9 
Discoveries 3.4 8.7 W283 15.2 WAS 19.0 24.1 24.4 22.9 
Total 3.4 10.0 16.5 20.9 25.6 30.6 40.6 41.0 38.8 


Basic assumptions for converting reserves additions to productive capacity. 


Percent 
Initial Decline Final 
Delay RLI in RLI RLI 
Waterflood 1.0 15.0 0.0 15.0 
Miscible ies 20.0 10.0 15.0 
Chemical 1.3 20.0 10.0 10.0 
Discoveries 0.0 14.0 15.0 10.0 


The “Delay” is the time in years from booking the reserves to first production. 

The "Initial RLI" is the reserves life index (RLI) at the start of production. 

The "Percent Decline in RLI" is the rate of deline of the RLI. 

The "Final RLI" is the RLI during the declining production phase of the reservoir life. 
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Table A6-9 
Productive Capacity from Reserves Additions of Conventional Heavy Crude Oil 


Conventional Areas 


(Thousands of Cubic Metres Per Day) Low Price Case 

1985 1986 1987 1988 1989 1990 1995 2000 2005 
Waterflood 0.0 0.2 0.6 0.9 1.3 1.6 2.9 3.0 2.2 
Lloydminster Thermal 0.0 0.1 0.3 0.2 0.2 0.3 1.9 4.0 5.8 
Other Thermal 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 1.0 
Subtotal 0.0 0.3 0.9 Wel U6 1.9 4.9 7.6 9.0 
Discoveries 1.3 3.0 4.1 4.8 53 55 6.1 Sar. 52 
Total 1.3 3.3 5.0 5.9 6.8 7.4 11.0 13.3 14.2 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 
Waterflood 0.0 0.2 0.6 0.9 1eS 1.6 2.9 3.0 2.2 
Lloydminster Thermal 0.0 0.1 0.3 0.2 0.2 0.3 3.1 6.5 9.6 
Other Thermal 0.0 0.0 0.0 0.0 0.0 0.0 OS 0.9 1.6 
Subtotal 0.0 0.3 0.9 1.1 1.5 1.9 6.3 10.4 13.4 
Discoveries 1.3 eh) 4.2 56) 6.1 6.7 8.4 8.4 A 
Total es Sie 5:1 6.4 7.6 8.6 14.7 18.8 Calon 


Basic assumptions for converting reserves additions to productive capacity. 


Percent 
Initial Decline Final 
Delay RLI in RLI RLI 
Waterflood 1.0 15.0 0.0 15.0 
Lloydminster Thermal 1.0 10.0 0.0 10.0 
Other Thermal 1.0 20.0 10.0 10.0 
Discoveries 0.0 13.0 15.0 9.0 


The “Delay” is the time in years from booking the reserves to first production. 

The “Initial RLI" is the reserves life index (RLI) at the start of production. 

The "Percent Decline in RLI" is the rate of deline of the RLI. 

The "Final RLI" is the RLI during the declining production phase of the reservoir life. 
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Table A6-10 


Schedule of Approved Miscible Flood Projects 


(Millions of Cubic Metres) 


1985 


1986 


1987 


1988 


Judy Creek, BHLA 


Mitsue, Gilwood A (second stage) 
Nipisi, Gilwood A (second stage) 


Swan Hills, Unit 1, BHL A & B 


Total 


Bigoray, Nisku F 
Pembina, Nisku F 


Total 


Goose River, BHL 

Judy Creek, BHL B 

Meekwap, D2 * 

Mitsue, Gilwood A (third stage) * 


Total 


Acheson, D-3A 

Kaybob, BHL A * 

Nipisi, Gilwood A (third stage) * 
Snipe Lake, BHL * 

Virginia Hills, BHL 


Swan Hills, Unit 1, BHL A & B (second stage)* 


Total 


* Scheduled but not yet approved. 
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Esso 
Chevron 
Amoco 
Home 


Chevron 
Texaco 


Gulf 
Esso 
Gulf 
Chevron 


Chevron 
Chevron 
Amoco 
Esso 
Shell 
Home 


Incremental 
Reserves 


24.8 


Table A6-11 
Productive Capacity from Planned Bitumen Projects 


(Thousands of Cubic Metres Per Day ) Low Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Esso Cold Lake 2.0 Ths) 9.0 9.0 9.0 12.0 15.0 15.0 15.0 
BP Wolf Lake 0.6 lea 1.1 1.1 1.1 ea ted Act et 
Amoco Elk Point 0.0 0.2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Dome Lindbergh 0.0 0.1 0.1 0.1 0.6 0.9 0.9 0.9 0.9 
Shell Peace River 0.0 0.1 1.3 15 ie hS 1.5 5 eS 
Dome Primrose 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Suncor Burnt Lake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Murphy Lindbergh 0.0 0.1 0.1 0.1 0.4 0.4 0.4 0.4 0.4 
Experimental Bey, 5.4 4.0 3.5 3.0 3.0 3.0 3.0 3.0 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Potential Supply 8.3 145 16.0 Ubi 16.0 19.3 22.3 22.3 22.3 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Esso Cold Lake 2.0 75 9.0 9.0 12.0 15.0 24.0 27.0 30.0 
BP Wolf Lake 0.6 et Tet 1.1 “lial 2.6 4.1 5.6 7.1 
Amoco Elk Point 0.0 0.2 0.4 ila6! eo 2.9 3.0 4.2 5.4 
Dome Lindbergh 0.0 0.1 0.1 0.5 0.5 0.9 1.8 23 2.8 
Shell Peace River 0.0 0.1 ee 15 ies: 15 3.0 45 6.0 
Dome Primrose 0.0 0.0 0.4 0.8 0.8 1.6 Ore 40 48 
Suncor Burnt Lake 0.0 0.0 0.0 0.0 0.5 1.0 4.0 5.0 8.0 
Murphy Lindbergh 0.0 0.1 0.4 0.4 0.4 0.4 Vee 2.0 2.8 
Experimental 57. 5.4 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Other 0.0 0.0 0.0 0.0 1.0 2.0 6.0 9.0 12.0 
Total Potential Supply 8.3 145 18.7 20.6 25.1 33.9 56.3 69.6 84.9 


Note: The volumes shown are before blending with diluent. 
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Table A6-12 
Synthetic and Frontier Crude Oil Supply 


(Thousands of Cubic Metres Per Day) Low Price Case 

1985 1986 1987 1988 1989 1990 1995 2000 2005 
Suncor 5.8 8.4 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
Syncrude 20.3 20.4 20.5 21.0 eileo 25 (5) 2210 225 Peds, 
Co-op 0.0 0.0 0.0 3.4 6.8 6.8 6.8 6.8 6.8 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Subtotal 26.1 28.8 28.5 32.4 36.3 36.3 37.3 37.3 37.3 
Hibernia 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Beaufort Sea 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Subtotal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total 26.1 28.8 28.5 32.4 36.3 36.3 37.3 37.3 37.3 


High Price Case 


Suncor 5.8 8.4 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
Syncrude 20.3 20.4 20.5 21.0 Alas 215 26.0 26.0 26.0 
Co-op 0.0 0.0 0.0 3.4 6.8 6.8 6.8 6.8 6.8 
Other 0.0 0.0 0.0 0.0 0.0 0.0 3.8 7.6 7.6 
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.6 7.6 
Subtotal 26.1 28.8 28.5 32.4 36.3 36.3 44.6 56.0 56.0 
Hibernia 0.0 0.0 0.0 0.0 0.0 0.0 3.5 1Z.5 17.5 
Beaufort Sea 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5 tz5 
Subtotal 0.0 0.0 0.0 0.0 0.0 0.0 3.5 35.0 35.0 
Total 26.1 28.8 28.5 32.4 36.3 36.3 48.1 91.0 91.0 
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; Table A6-13 
Historical Data - Production of Crude Oil and Equivalent - Conventional Areas 


(Thousands of Cubic Metres Per Day) 


1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 


Conventional Light OV 6s t12,7-- .125)1 132.2 1484 166.1 1WEi9™ ~ 203.6" = °242.3°-~ 230.0 
Conventional Heavy of 26.8 27.9 30.1 29.4 31.2 31.8 32.3 35.2 30.3 
Synthetic 0.0 0.0 0.2 2.3 4.4 5.2 6.7 8.1 8.0 7.3 
Bitumen 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Pentanes plus [a] 12.1 12.8 13.4 14.4 16.8 19.2 20.4 26.5 27.0 2a./. 
Total too Fee Oca OO Okt o One 199 Ol eel 2s coe. 270.5 3125 293.3 


1975 1976 .1977 1978. 1979 1980 1981 1982 1983 1984 1985 


Conventional Light 194.7 174.1 169.3 165:6° 2188-755 173:7,) 154.5 150:7 21533 164.5 1587, 
Conventional Heavy 25.2 24.6 30.8 32.2 31.8 31.1 27.9 28.7 33.0 37.6 40.7 
Synthetic 6.8 7.6 Ge 8.9 14.6 20.3 17.7 19.1 25.4 214 26.1 
Bitumen 0.0 1.2 1.2 1.2 1.5 1.5 2.0 3.2 4.0 5.3 8.3 
Pentanes plus [a] 24.1 21.3 21.1 18.9 18.8 17.0 16.2 15.9 14.8 1S 16.4 
Total 250, 6a5r e2e.6 229.6 226.8. 1255.4. 2436 ~218:3 2176. 230.5 2440 250.2 


Note: [a] Includes condensate. 
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Productive Capacity of Crude Oil and Equivalent - Total Canada 


Table A6-14 


“uoIpeY| jlo 146 @ Aq jaw aq o} pewNsse Je snd seuejuad jo Ajddns ey} jo sseoxe ul SjUeWaJINbad Juang 
‘yuanip jo Aneoy se ejqejrene you ase snjd seuejued jo Aep Jed sazjew Siqno puesnoy) eal Ajayewxouddy [q] 


ayesuapuod sapnjou] [e] :a10N 


om eA SO0v os v6 G22 ctl v2 O18 v6- 00 89 S0€ s9 962 OI $002 
6 ¢2l 8'0r 0s v6 G22 Lyk 82 o'rv8 v6- 00 89 S'0e Gil L'0€ 68h v002 
Lg2l ol oe s6 Se Ort cic S28 S 6 0'0 89 S'0€ 0's Ss 0e CALA £002 
O'eEL Ly 0's S6 Gee 6 El ge 16 sé 0:0 89 S0e 88 8'0€ 6 €2 2002 
OZEL vey 0's 96 G27 Let oF €'S6 96- 00 89 S0€ 86 OLE £92 4002 
Lev 8 cr 0's 96 Gee eel vs €'001 96 0:0 89 Ss 0¢ 601 Le 9':0€ 0002 
Sv Sev oe L6 S22 6cl v9 9'v01 Le 00 89 G0€ 6 bt OLE L've 6661 
L€Sh 8'y 0s 86 Sez Al 62 €'80l 8'6- 0:0 89 S'0€ O?L 8'0€ ose 8661 
cBst 8 Sy os 66 Go? eck 16 voll 66- 00 89 Ss 0€ Vel v0 AA's 2661 
6 e9l SOP os 66 Sec ae yOL vLiL 66 00 89 Ss 0€ Leb 862 LLP 9661 
6 691 ely o'8s- OOL Gee O-- Stl 92cl 0Ol- 00 89 GO0e ZEt L'62¢ Ges S66L 
SSL oLb 0's- 66 0'c2 Alo) Sel 2 8cl 66 00 89 0'0€ vl 82 98S v66l 
2 est 6 Lt oe 86 Sle ¥'6 ost evel 8°6- 00 89 S62 8'vl ele Zs9 E66L 
© 064 y8Vv 08 Z6 802 Z8 oZl O?crL Le 00 89 S62 est L'9¢ 6eZ Z66L 
¢ 002 L6v oe S'6 0°02 Ls S6l VLSL sé 00 89 S62 o9l Bre 9 €8 L66L 
Lele 20S 08 v6 e6l VL aA Geol v6 00 89 G62 oll ve? 0'S6 O661 
Le LAA €S8v oe vs O91 89 L'S¢ O9OZLL Ve 00 89 S62 Leh LY¥e esol 6861 
8'8tc LY¥s Or s8 ZSi 09 S82 O'vBL ss 00 ve 0°62 Ck e6l Lece 886l 
2 LS2 L€9 00 06 ool oS Lee Lv6l 0'6- 00 00 S82 v9l O9OL cc L861 
L892 v9 0'0 Z8 Syl ee 6 LE €'v0e Le 00 00 882 Z9l ool O'8Sl 9861 
9'6S2 €Ss 00 £9 £8 el v'6E €v02 eo 00 0'0 192 vol ve LYy9r S86l 
juale [BIOL yoo1s yuanjig uUuswWniig suo!) pous!| [BIOL [a] Januol4 AABaH oneyr —s [eB] suol} pous!| 
-Ainbg AABeH  -paed “IPPY -qeisy = 14617 yuaniid pepeibdn -uAs SNid -IPPY -qeisg 
RB epnl9 sapeibdn Aaeoy 8 AAbayH Bulul «=seuBjued 34617 Ww 6174 
JByOL 

AABeH 14617 


aSBQ 82lld MOT 


(Aeq 189d SauaW 2IqQND Jo spuesnoul) 


298 


Table A6-14 (Continued) 


Productive Capacity of Crude Oil and Equivalent - Total Canada 
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Table A6-15 
Historical Data - Primary Demand and Supply for Oil - Canada 


(Petajoules) 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 
Sectoral Demand 

Residential 524.7 * °515.89° 540.3) 95568.457 S86:7)) 6183/7, 614.49" ..646.1 610.0 641.4 
Commercial 193:9° “22214 (247.9) 284.4 | 293.87) (308.677 306:9. 1326.8 S2k6:cae ro 
Industrial 338. 1 3548 393.5 408.2 4479 477.4 477.3 5035 5420 553.9 
Transportation 975.6. 1038.6. .1096.3'°-,1157.6 . 1200.1. 1265:6.71313:5. *1407.9° 1535:9a1597-9 
Non-Energy [a] 170.6 185.1 188-7. (93:7 "> 2 201.3), [252.797 2560.30 ©2814 132i eee 
Total End Use 2202.9 2316.8 2466.7 2612.3 2739.8 2923.0 29683 3165.7 3295.3 3384.2 
Own Use 162005 A679: ioe. toe Ome con 201.1 212.9 225.4 247.4 249.1 
Electricity Generation 35.8 39.6 56.3 82.0 79.5 106.6 108.3 108.7 Vier 117.8 
Steam Production 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Butanes for Blending -6.5 -9.2 -8.8 -9.3 -8.8 -7.5 -5.0 -11.2 -17.1 -16.8 
Refinery LPG 1.3 2.0 20.9 18.8 20.3 24.2 24.6 28.1 27.3 29.4 
Total Primary Demand [b] 2395.5 2517.0 2710.3 2886.5 3016.9 3247.3 3309.1 3516.8 3665.1 3763.7 
Fuels for Electricity Export 0.0 0.0 0.0 0.0 0.0 3.5 46 4.4 4.1 4.2 
Sub Total 2395.5 2517.0 27103 2886.5 3016.9 3250.8 3313.7 3521.2 3669.2 3767.9 
Exports 676.7 777.8 928.6 1037.8 1243.8 1499.5 1691.9 2339.7 2797.4 22766 
Total Disposition 3072.2 32948 3638.9 39243 4260.7 4750.3 50056 5860.9 6466.6 6044.5 
Imports 1243.2 919.2 1029.9 1130.4 1230.3 1319.8 1523.0 2038.8 22424 1941.4 
Production 2011.0 2196.0 2401.0 2580.0 2868.0 3196.0 3400.0 3900.0 4504.0 4227.0 
Primary Supply 3254.2 3115.2 34309 3710.4 4098.3 4515.8 4923.0 59388 6746.4 6168.4 


Source: "Quarterly Report on Energy Supply - Demand in Canada" 
Statistics Canada #57-003. 
Note: [a] Includes Petrochemicals. 
[b] Equivalent to Total Oil Products plus Refinery LPG, Table A6-16. 
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Table A6-15 (Continued) 
Historical Data - Primary Demand and Supply for Oil - Canada 


(Petajoules) 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
Sectoral Demand 

Residential 612.4 600.5 541.3 523.4 513.1 492.4 401.8 371.6 326.6 278.6 
Commercial 2tabn “2ole- 228.0%) 245.5- 216.0. 208.1 1946 1742 1628 147.4 
Industrial 539.4 5286 560.1 DOO EsOGU. OE NOOO A (452-55 Kar lio. Oe 6) G19 
Transportation 16228 1690.5 1736.4 1796.8 19222 1958.1 1908.1 1739.0 1668.4 1709.6 
Non-Energy [a] 30259 310:3> 3505 379.4 4216 387.5 3796 3086 2953 306.8 
Total End Use 3289.7 3391.4 3416.7 3475.8 3618.5 3555.4 33365 29646 2774.7 2761.6 
Own Use 249.4 237.8 259.8 277.2 280.3 267.8 251.3 225.9 209.6 223.3 
Electricity Generation 120.3 133.0 108.0 126.0 110.2 104.8 90.2 84.8 55.3 43.9 
Steam Production 0.0 0.0 0.0 0.0 12.0 12.4 9.6 8.6 7.4 6.3 
Butanes for Blending -30.8 -25.2 -25.5 -26.3 -18.1 -25.5 -24.3 -27.0 -29.8 -44.4 
Refinery LPG 37.4 525 57.3 59.1 66.8 61.9 575 61.1 69.4 65.1 
Total Primary Demand [b] 3666.0 3789.5 3816.2 3911.8 4069.8 3976.8 37208 3318.0 3086.6 3056.1 
Fuels for Electricity Export 4.9 12.5 31.2 22.8 29.2 27.3 75 6.5 14.5 18.6 
Sub Total 3670.9 3802.0 3847.4 39346 4099.0 4004.1 3728.3 33245 3101.1 3074.7 
Exports 1773.3 11723 7798 6789 605.7 489.7 494.1 551.3" 864.6) 1013;5 
Total Disposition 5444.2 4974.3 4627.2 4613.5 4704.7 44938 42224 3875.7 3985.7 4088.2 
Imports 1916.0 1770.2 1472.8 1330.4 1141.9 1078.3 1125.3 alivee: 611.8 668.6 
Production 3616.0 3299.0 3310.0 3270.0 3682.0 3512.0 3149.0 3137.0 3323.0 3516.0 
Primary Supply 5532.0 5069.2 47828 4600.4 4823.9 45903 42743 38542 39348 4184.6 


Source: “Quarterly Report on Energy Supply - Demand in Canada" 
Statistics Canada #57-003. 
Note: [a] Includes Petrochemicals. 
[b] Equivalent to Total Oil Products plus Refinery LPG, Table A6-16. 
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Table A6-16 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) Canada 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 5.9 6.1 6.0 6.0 5.9 5.8 7! BS 5.0 5.0 
Motor Gasoline [a] 1097.6 1101.5 1093.1 1087.8 1088.1 10926 1101.0 1166.8 1231.8 1290.2 
Av. Turbo - Kerosene (Jet A-1) 108.5 118.0 123.7 130.8 136.9 140.7 142.3 159.2 176.3 192.3 

- Naphtha (Jet B) 40.4 36.3 35.3 34.6 33.4 SIS 29.1 30.3 31.1 33.9 

- Total 148.9 154.3 159.0 165.4 170.3 172.2 171.4 189.6 207.4 226.3 
Light Fuel and Kerosene 343.4 319.7 318.5 314.7 310.2 304.7 297.4 263.1 243.2 247.4 
Diesel Fuel Oil 577.5 582.7 611.8 633.1 650.8 666.8 676.2 735.0 820.8 919.0 
Heavy Fuel Oil 330.3 290.0 324.0 339.5 343.8 363.6 324.7 279.3 273.5 343.0 
Asphalt 105.7 120.4 124.0 127.1 131.2 133.2 133.9 144.8 158.8 177.4 
Lubes and Greases 36.4 36.4 eV ETA 39.0 40.3 41.8 43.2 49.9 56.2 64.2 
Petrochemical Feedstock 122.6 135.0 130.4 117.2 98.1 99.9 101.0 103.2 103.4 10357, 
Other Products 222.8 241.0 246.1 249.1 250.8 254.8 255.3 268.2 285.8 312.3 
Total Oil Products ja] 2991.0 2987.0 3050.8 3079.0 3089.5 3135.3 3110.0 32054 3386.0 3688.5 
Refinery LPG 65.1 74.0 76.2 78.9 80.9 82.9 83.6 86.9 91.6 98.6 


Total Products plus 
Refinery LPG [b] 3056.1 3061.0 3126.9 3157.8 31703 3218.2 31936 32923 3477.6 3787.1 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 59 6.1 6.0 6.0 5.9 5.8 5.7, 55 5.0 5.0 
Motor Gasoline [a] 1097.6 1101.5 1089.7 1079.6 1073.3 1070.1 1067.8 1070.0 10785 1089.9 
Av. Turbo - Kerosene (Jet A-1) 108.5 118.0 12h a12h5 132.0 134.4 134.9 140.1 145.3 153.1 

- Naphtha (Jet B) 40.4 36.3 34.7 33.7 32.2 30.1 27.6 26.7 25.6 27.0 

- Total 148.9 154.3 156.4 161.2 164.1 164.5 162.6 166.8 170.9 180.2 
Light Fuel and Kerosene 343.4 319.7. 311.7 3903.4 293.6 283.0 272.1 207.9 175.4 163.1 
Diesel Fuel Oil 577.5: 582:7,° 610.0) 627.1 640.8 6524 6586 699.6 766.1 835.7 
Heavy Fuel Oil 330.3. 290.0 317.27 S319 (328.7) “346107 ~S07:5') 2317) S225 Sedo 
Asphalt 105.7 120.4 124.0 126.6 129.1 131.7 132.9 144.5 156.7 | & ite 6 
Lubes and Greases 36.4 36.4 37.3 38.1 39.0 40.0 40.9 45.6 50.6 56.9 
Petrochemical Feedstock 122.6 135.0 130.4 117.4 98.0 99.8 100.9 103.0 103.0 103.1 
Other Products 222.8 2410 2446 2460 (2456 2478 “2466 2493 ) (259.0737) 2727 
Total Oil Products [a] 2991.0 2987.0 3027.2 3036.9 3018.2 3041.0 29955 29239 2990.6 3125.4 
Refinery LPG 65.1 74.0 74.7 770 78.6 80.1 80.5 81.3 84.2 88.4 


Total Products plus 
Refinery LPG [b] 3056.1 3061.0 3102.0 3114.0 3096.8 3121.1 3076.0 3005.2 30748 3213.8 


Note :[a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) Atlantic 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.4 0.6 0.6 0.6 0.5 0.5 0.5 0.4 0.3 0.3 
Motor Gasoline [a] 95.4 94.3 93.7 93.2 93.0 92.9 93.2 959 “1000s. 1002 
Av. Turbo - Kerosene (Jet A-1) 9.0 9.0 9.4 10.0 10.4 10.7 10.8 12.1 13.4 14.6 

- Naphtha (Jet B) 6.9 7.1 6.9 6.7 6.5 6.1 57 5.9 6.0 6.6 

- Total 15.9 16.0 16.3 16.7 16.9 16.8 16.5 18.0 19.5 21.2 
Light Fuel and Kerosene Fi fa Te rea 73.3 73.1 73.2 73.4 Fk 68.3 72.4 
Diesel Fuel Oil 59.8 56.1 60.7 63.8 66.0 67.4 68.1 74.0 84.8 97.0 
Heavy Fuel Oil 97.2 120.6 128.7 133.4 143.7 ens 125.7 TOME, 93.7 102.9 
Asphalt 10.5 12.1 12.4 12.8 13.2 13.4 13.4 14.5 15.9 17.8 
Lubes and Greases 2.6 2.3 2.4 2.4 2.5 25 2.6 2.9 3.2 37 
Petrochemical Feedstock 0.9 1.1 aha 1.1 1.2 lee 1.2 1.2 lee ee 
Other Products 12.1 12.8 13.1 13.4 13.8 14.1 13.3 12.9 13.2 14.3 
Total Oil Products [a] 366.3 388.6 4018] 410:6—" 423'8 9) 43377 4079" 393:3" 400:2. 436.0 
Refinery LPG UP Whe 7.4 7.6 7.8 7.9 Wald lh 8.1 8.8 


Total Products plus 
Refinery LPG [b] 37355 395.8 4092 4182 4316 4416 4155 401.0 4083 444.8 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.4 0.6 0.6 0.6 0.5 0.5 0.5 0.4 0.3 0.3 
Motor Gasoline [a] 95.4 94.3 93.6 92.8 92.1 91.7 91.3 90.8 92.5 94.4 
Av. Turbo - Kerosene (Jet A-1) 9.0 9.0 9.3 9.7 10.0 10.2 10.3 10.7 WG Uaisié 

- Naphtha (Jet B) 6.9 7A 6.8 6.6 6.3 5.9 5.4 5.2 5.0 53 

- Total 15.9 16.0 16.0 16.3 16.3 16.1 15.6 15.9 16.0 16.9 
Light Fuel and Kerosene TAS 72.7 72.0 72.0 71.4 71.4 73.0 64.3 61.4 65.7 
Diesel Fuel Oil 59.8 56.1 60.3 62.8 64.6 65.7 66.2 70.0 79.8 90.1 
Heavy Fuel Oil 97.2 120.6 130.0 137.7 146.3 155.9 134.0 90.9 95.0 108.5 
Asphalt 10.5 12.1 12.4 WA 13.0 ASE ee 14.5 1537: 17.3 
Lubes and Greases 2.6 2.3 2.4 2.4 2.4 25 2.5 ZL Si 3.4 
Petrochemical Feedstock 0.9 Tle 1.1 1.1 1.2 1.2 hee 1.2 1.2 lee 
Other Products 12.1 12.8 13.1 13.4 ee, 14.1 13.4 11.9 12.4 1S 
Total Oil Products [a] 366.3 388.6 401.4 411.6 421.5 432.2 411.1 362.7 377.6 411.5 
Refinery LPG Th Wee 6.7 6.8 6.9 vA 6.9 6.6 7.0 is 


Total Products plus 
Refinery LPG [b] 373.5 395.8 408.1 418.5 4285 4393 4180 3693 3846 419.0 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) Quebec 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 OL 7/ 0.7 
Motor Gasoline [a] 233.3 232.6 227.8 224.1 222.1 221.5 222.5 236.8 249.5 260.6 
Av. Turbo - Kerosene (Jet A-1) 25.6 27.5 28.8 30.5 31.9 32.8 33.2 37.1 41.1 44.8 

- Naphtha (Jet B) SL 2.8 Caf 2.7 2.6 2.4 ao fas! 2.4 2.6 

- Total 29.3 30.3 31.6 Sore 34.5 35.2 35.4 39.5 43.5 AT-5 
Light Fuel and Kerosene 119.5 104.6 104.2 102.0 98.9 95.6 91.5 73.8 65.7 62.7 
Diesel Fuel Oil 93.4 94.6 100.5 105.4 109.8 113.7 116.2 130.7 145.7 S557 
Heavy Fuel Oil 114.1 81.5 90.3 92.7 91.3 108.0 100.4 91.0 90.3 112.9 
Asphalt 26.1 28.9 29.8 30.5 Se 32.0 32.2 34.8 38.2 42.7 
Lubes and Greases 6.0 5.8 6.0 6.2 6.4 6.6 6.8 7.6 8.5 9.7 
Petrochemical Feedstock 21.3 16.6 17.0 17.5 18.0 19.1 20.0 22.1 22.1 Zeal 
Other Products 63.7 65.6 66.8 67.5 68.1 69.7 69.8 72.9 Mee 83.2 
Total Oil Products [a] 707.6 661.5 674.9 680.1 681.4 702.3 695.8 709.9 741.4 797.8 
Refinery LPG 14.4 16.0 16.5 16.8 16.9 iA 17.9 18.5 19.3 20.7 


Total Products plus 
Refinery LPG [b] 722.0. 677:5 691:4. 696.9, 698.3 »7200: “713.7 728.4760 faeeeie 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.7 0.7 
Motor Gasoline [a] 233.3 232.6 227.2 222.6 219.1 216.8 215.0 PAW ES CP PAT/ 215.9 
Av. Turbo - Kerosene (Jet A-1) 25.6 27.5 28.4 29.7 30.8 31.3 31.5 32.7 33.9 35.7 

- Naphtha (Jet B) a7, 2.8 2.7 2.6 2.5 2.3 2a 2.1 2.0 2.1 

- Total 29.3 30.3 31.1 32.3 33.3 33.7 33.6 34.7 35.9 37.8 
Light Fuel and Kerosene 119.5 104.6 102.4 98.8 94.1 89.0 83.2 57.9 45.1 38.4 
Diesel Fuel Oil 93.4 94.6 100.1 104.1 107.7 110.7 112.5 123.3 134.2 139.1 
Heavy Fuel Oil 114.1 81.5 87.7 88.9 85.6 99.3 89.0 72.7 67.4 74.8 
Asphalt 26.1 28.9 29.8 30.4 31.0 31.7 32.0 34.8 37.7 41.5 
Lubes and Greases 6.0 5.8 6.0 6.1 6.3 6.4 6.6 UE 8.0 8.9 
Petrochemical Feedstock 21.3 16.6 17.0 7s: 18.0 19.0 20.0 22.0 22.0 22.0 
Other Products 63.7 65.6 66.4 66.8 66.9 68.1 67.6 68.3 70.6 74.4 
Total Oil Products [a] 707.6 661.5 668.5 668.6 662.8 675.4 660.3 634.4 634.2 653.6 
Refinery LPG 14.4 16.0 15.5 15.6 15.6 16.2 16.3 16.0 16.2 16.8 


Total Products plus . 
Refinery LPG [b] 722.0 677:55. 684:0.. 684:2. 67833 691.7. 6765 650.4) 1650.47.27 670.4 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) Ontario 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.3 12 1.3 
Motor Gasoline [a] 399.1 4022 4034 4069 413.4 4216 431.2 4778 5079 531.8 
Av. Turbo - Kerosene (Jet A-1) 39.4 44.6 46.8 49.5 51.8 53.2 53.8 60.2 66.7 72.8 

- Naphtha (Jet B) 7.8 6.4 6.3 6.1 5.9 5.6 52 5.4 5'5 6.0 

- Total 47.3 51.1 53.1 55.6 olen 58.8 59.0 65.6 72.2 78.8 
Light Fuel and Kerosene 106.1 97.3 99.2 98.0 97.5 95.6 92.8 81.2 74.9 80.3 
Diesel Fuel Oil 148.5 149.1 foo py eteo 9A) -174,07 179:7 = 183.2 200.9 17222:77. 246.3 
Heavy Fuel Oil 80.8 52.0 66.6 73.0 69.2 66.8 64.2 58.6 65:5776105:3 
Asphalt 30.9 31.3 32.2 33.1 34.1 34.6 34.8 37.7 41.3 46.2 
Lubes and Greases 16.3 17.7 18.5 19.3 20.1 20.9 21.8 25.4 28.7 32.8 
Petrochemical Feedstock 97,67 “4108:3'- 102.0 87.0 66.2 66.2 66.2 66.4 66.5 66.8 
Other Products 89.6 103.1 1060" 2107 /SsteutOy.6> ~-109.7 110.9 LISS eter 6yet4al2 
Total Oil Products [a] 1017.6 1013.7 1040.9 1048.7 1041.3 1055.4 1065.7 1133.7 1208.4 1330.8 
Refinery LPG 18.7 27.7 28.9 31.1 32.8 33.8 34.6 36.7 38.6 41.5 


Total Products plus 
Refinery LPG [b] 1036.3 1041.4 1069.8 10798 1074.1 1089.2 1100.3 1170.4 1247.0 1372.3 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.3 12 1:3 
Motor Gasoline [a] 399.1 402.2 402.0 403.5 406.5 410.7 414.8 429.8 432.8 434.8 
Av. Turbo - Kerosene (Jet A-1) 39.4 44.6 46.0 48.3 49.9 50.9 Si 53.0 55.0 57.9" 
- Naphtha (Jet B) 7.8 6.4 6.2 6.0 5.7 5.3 49 4.7 4.5 48 
- Total 47.3 51.1 52.2 54.2 55.6 56.2 56.0 BV /a/ 59.5 62.7 
Light Fuel and Kerosene 106.1 97.3 96.3 93.1 90.1 85.8 80.7 58.1 45.1 37.9 
Diesel Fuel Oil 148.5 149.1 157.7 164.1 169.3 173.4 175.7 186.5 201.1 215.3 
Heavy Fuel Oil 80.8 52.0 63.8 69.5 64.2 60.5 56.6 45.5 44.4 45.2 
Asphalt 30.9 31.3 32.2 32.9 33.6 34.3 34.6 37.6 40.8 44.9 
Lubes and Greases 16.3 17.7 18.2 18.6 19.1 19.6 20.1 22.3 24.7 28.1 
Petrochemical Feedstock 97.6 108.3 102.0 87.0 66.1 66.1 66.1 66.1 66.2 66.2 
Other Products 89.6 103.1 105.1 105.5 104.7 105.3 105.4 107.5 litte 116.7 
Total Oil Products [a] 1017.6 1013.7 1030.9 1029.9 1010.7 1013.2 1011.2 10126 1027.0 1053.2 
Refinery LPG 18.7 27.7 26.4 28.4 29.9 30.7 31.3 32.1 32.9 34.1 


Total Products plus 
Refinery LPG [b] 1036.3 1041.4 1057.3 10583 10406 1043.9 10425 1044.7 1059.9 1087.2 


Note : [a] Excludes Butanes for Blending. 
[b]Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) 


Manitoba 


Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 
Aviation Gasoline 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.6 
Motor Gasoline [a] 513 50.8 49.8 49.1 48.7 48.5 48.5 515 57.0 
Av. Turbo - Kerosene (Jet A-1) 4.1 4.2 4.4 4.7 49 5.0 BA Siz, 6.3 
- Naphtha (Jet B) 2.1 2.0 1.9 1.9 1.8 eZ, 1.6 1.6 ier 
- Total 6.2 6.2 6.3 6.6 6.7 6.7 6.7 73 8.0 
Light Fuel and Kerosene 5.4 47 4.7 45 4.2 3.9 3.7 3.1 2.8 
Diesel Fuel Oil Si5 34.4 35.1 36.8 38.1 39.4 40.3 456 518 
Heavy Fuel Oil 2.4 as 2.9 2.8 2.6 2.5 2.3 1.9 es 
Asphalt 2272 ee. 2.3 as 2.4 2.4 2.4 2.6 2.9 
Lubes and Greases 1.4 1.3 1.4 1.4 1.5 1.5 1.6 1.8 2.1 
Petrochemical Feedstock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.6 
Total Oil Products [a] 101-4. 103:27 MO3:6R 104.6e 1052 10631 106.65 li Salemi veo 
Refinery LPG 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 
Total Products plus 
Refinery LPG [b] 1O1S7 OSS O4ane 1 OS O5s7aer 106. Oma O7elmmnlil ay aticont 
High Price Case 
1984 1985 1986 1987 1988 1989 1990 1995 2000 
Aviation Gasoline 0.7 O17 OF7, 0.7 0.7 0.7 07 0.7 0.6 
Motor Gasoline [a] 51.3 50.8 49.7 48.9 48.2 47.7 47.3 47.4 49.7 
Av. Turbo - Kerosene (Jet A-1) 4.1 4.2 4.4 46 a7, 48 4.8 5.0 52 
- Naphtha (Jet B) Pi. 2.0 1.9 1.8 ilar 1.6 leo 1.4 1.4 
- Total 6.2 6.2 6.2 6.4 6.5 6.4 6.3 6.5 6.6 
Light Fuel and Kerosene 5.4 4.7 4.4 4.1 3.7 3.3 2.9 1.4 105 
Diesel Fuel Oil shildss 34.4 34.9 36.2 Se 38.2 38.9 43.1 48.1 
Heavy Fuel Oil 2.4 Zao CAT 2.6 2.4 23 2.2 2.0 nave 
Asphalt 2p 2.2 2.3 23 2.4 2.4 2.4 2.6 2.9 
Lubes and Greases 1.4 jas! 1.3 1.4 1.4 1.4 es sts 1.9 
Petrochemical Feedstock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.6 
Total Oil Products [a] TONA S032 102:6F = 103100 102.908 103.0 10247 1050 oto 
Refinery LPG 0.3 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
Total Products plus 
Refinery LPG [b] TO 7 10357. 02:98 103:3 103) 2eme103'S OS ale ml OGs2uelals-o 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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121.0 


Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) Saskatchewan 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.3 
Motor Gasoline [a] 64.6 64.3 62.7 61.2 59.8 58.8 58.1 58.2 62.4 68.0 
Av. Turbo - Kerosene (Jet A-1) 0.2 0.8 0.8 0.9 0.9 1.0 1.0 iba dae se 

- Naphtha (Jet B) 2.8 2.2 2.2 21 2.0 1.9 1.8 1.9 1.9 2.1 

- Total 3.0 3.0 3.0 3.0 3.0 2.9 2.8 2.9 re et 3.4 
Light Fuel and Kerosene 9.3 9.2 9.2 8.5 8.1 FANE TS 6.0 5.6 5.5 
Diesel Fuel Oil 43.5 44.1 44.1 45.0 45.7 46.8 47.5 50.1 56.3 63.1 
Heavy Fuel Oil 3.2 2.8 3.1 Cal ae 1.9 lee 1.0 0.7 0.7 
Asphalt 5.8 7.4 7.6 7.8 8.1 8.2 8.2 8.9 9.8 10.9 
Lubes and Greases 1.9 1.7 1.8 1.9 1.9 2.0 2.1 2.4 PET) on) 
Petrochemical Feedstock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 55 59 6.0 59 5.9 6.0 6.0 6.2 6.8 7.4 
Total Oil Products [a] 137.2 138.7 137.9 136.4 135.1 134.7 134.0 136.2 147.6 162.4 
Refinery LPG 3.0 2.9 2.9 29 2.9 2.9 2.8 2.9 3.1 3.4 


Total Products plus 
Refinery LPG [b] 140.2 141.7 140.8 139.2 138.0 137.6 136.8 139.1 150.7 165.9 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.4 0.4 0.4 0.4 0.4 0.4 0.4 OS O38 0.3 
Motor Gasoline [a] 64.6 64.3 62.6 60.8 59.2 57.9 56.9 54.6 INS) If 57.9 
Av. Turbo - Kerosene (Jet A-1) 0.2 0.8 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.0 

- Naphtha (Jet B) 2.8 2.2 2.1 2.1 2.0 1.8 ied 1.6 1.6 lez 

- Total 3.0 3.0 3.0 2.9 2.9 2.8 2.6 2.6 2.6 Pah 
Light Fuel and Kerosene 9.3 9.2 8.9 8.1 75 7.4 6.6 46 Oi, 3.4 
Diesel Fuel Oil 43.5 44.1 43.8 44.2 445 45.2 45.5 46.5 51.4 56.4 
Heavy Fuel Oil 3.2 2.8 2.8 215 2.3 2.3 2.0 2.0 iM 0.7 
Asphalt 5.8 7.4 7.6 7.8 7.9 8.1 8.2 8.9 9.6 10.6 
Lubes and Greases 1.9 1.7 1.8 1.8 1.9 2.0 2.0 2.3 2.6 2.9 
Petrochemical Feedstock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 55 5.9 5.9 5.9 5.9 5.9 5.9 6.0 6.4 6.8 
Total Oil Products [a] 137.2 138.7 136.6 134.4 132.5 131.5 130.1 127.8 133.4 141.6 
Refinery LPG 3.0 2.9 2.9 2.9 2.8 2.8 2.8 2.8 2.9 oat 


Total Products plus 
‘Refinery LPG [b] 140.2 141.7 139.5 137.3 135.4 134.3 132.9 130.6 136.3 144.7 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


ee 


(Petajoules) Alberta 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.8 (0) 7/ 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 
Motor Gasoline [a] 124.0 130.5 129.4 127.9 126.5 125.1 124.0 122.8 126.4 129.8 
Av. Turbo - Kerosene (Jet A-1) 17.6 17.3 18.1 19.1 20.0 20.6 20.8 23.3 25.8 28.1 

- Naphtha (Jet B) 8.8 8.9 8.7 8.5 8.2 7.8 te (As) Wat 8.3 

- Total 26.5 26.2 26.8 27.6 28.2 28.3 28.0 30.7 33.4 36.5 
Light Fuel and Kerosene 4.8 4.8 45 4.2 3.9 3.6 3.4 41 45 5.0 
Diesel Fuel Oil 103.1 108.4 109.7 110.4 110.9 slides 111.8 118.7 128.5 144.9 
Heavy Fuel Oil 2.0 1.9 Le 1.4 Wet 1.0 0.8 0.8 0.9 1.0 
Asphalt 21.8 28.7 29.6 30.3 Biles 31.8 31.9 34.6 37.9 42.3 
Lubes and Greases 4.4 3.9 3.9 4.0 4.0 4.1 4.1 49 5.6 6.3 
Petrochemical Feedstock 0.4 7.0 8.3 9.4 10.5 11.1 ite Wale. Ott telee 
Other Products 32.8 33.5 33.8 33.9 34.1 34.1 34.0 35.6 37.8 40.8 
Total Oil Products [a] 320.4 345.6 348.4 349.8 Bole2 351.3 349.9 363.9 386.7 418.3 
Refinery LPG 14.8 13.0 13.0 Uke 13.1 13.1 Uchi 13.6 14.4 1:5 


Total Products plus 
Refinery LPG [b] 335.2 3585 3615 3629 3643 39644 3629 3775 401.1 433.9 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 0.8 0.7 OF 0.7 0.7 0.7 0.7 0.7 0.6 0.6 
Motor Gasoline [a] 124.0 130.5 129.1 127.0 125.5 124.1 122.9 121.5 124.9 127.3 
Av. Turbo - Kerosene (Jet A-1) 17.6 17.3 17.8 18.6 19.3 19.7 19.7 20.5 21.2 22.4 

- Naphtha (Jet B) 8.8 8.9 8.5 8.3 7.9 7.4 6.8 6.6 6.3 6.6 

- Total 26.5 26.2 26.3 26.9 27.2 27.1 26.5 27.0 27.5 29.0 
Light Fuel and Kerosene 4.8 48 4.7 4.4 4.2 40 3.9 4.8 52 5} 7/ 
Diesel Fuel Oil 103.1 108.4. 110.5 ue 111.8 112.7 113.3 12157 132.1 147.5 
Heavy Fuel Oil 2.0 1.9 1.7 1.4 1.2 1:0 0.8 0.9 0.9 1.0 
Asphalt 21.8 28.7 29.6 30.2 30.8 31.4 31.7 34.5 37.4 41.2 
Lubes and Greases 4.4 3.9 4.0 4.0 4.1 4.2 4.2 5.0 5.6 6.2 
Petrochemical Feedstock 0.4 7.0 8.3 9.4 10.5 nee] 11.1 AT +t-1 11.2 
Other Products 32.8 33.5 33.8 33.9 34.0 34.0 34.0 35.5 37.6 40.2 
Total Oil Products [a] 3204 3456 3485 3490 3498 3502 349.1 362.6 383.1 410.0 
Refinery LPG 14.8 13.0 16.1 16.2 16.2 16.3 16.3 17.0 18.2 19.6 


Total Products plus 
Refinery LPG [b] 335.2 -« 358.5) >- -364:7 ©~ "365.2 5366.0" *966:5" (365.4 379.7 "-40t2 azo s 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Petajoules) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 1.4 1.4 1.4 1.4 1.4 1.4 1.4 ike) 1e2 fe2 
Motor Gasoline [a] 129.9 126.8 126.2 125.3 124.7 124.0 123.5 H23:9'5 512877 * “ABS: 
Av. Turbo - Kerosene (Jet A-1) 12.5 14.6 15.3 16.2 16.9 17.4 17.6 19.7 21.8 23.8 

- Naphtha (Jet B) 8.2 6.8 6.7 6.5 6.3 6.0 55 5.7 5.9 6.4 

- Total 20.8 21.4 22.0 22.7 23.2 23.3 23.1 25.4 PALI 30.2 
Light Fuel and Kerosene 26.8 26.4 24.0 24.2 24.5 25.0 25.1 23.2 21.4 18.5 
Diesel Fuel Oil 97.8 96.0 103.2 104.8 106.4 108.2 109.2 115.0 130.9 154.0 
Heavy Fuel Oil 30.5 28.6 30.7 33.6 33.6 31.8 29.8 24.1 20.7 18.7 
Asphalt 8.4 9.8 10.1 10.3 10.7 10.8 10.9 WN ilst 12.8 14.3 
Lubes and Greases 3.8 3.6 B27, 3.8 4.0 4.1 4.2 48 5.4 6.2 
Petrochemical Feedstock 2.3 1.9 2.0 ont 2.2 23 2.4 2.5 Pus. 2.5 
Other Products 18.7 19.7 20.1 20.5 20.7 20.8 20.8 ZnS 22.7 24.6 
Total Oil Products [a] 340.5 335.8 343.3 348.8 351.4 351.7 350.3 S532 amoral 403.5 
Refinery LPG 6.7 6.7 6.9 7.0 7.0 7.0 7.0 Tha 75 8.1 


Total Products plus 
Refinery LPG [b] 347.1 e425 wigo0.2 9355.8" ~358:4>" + 358:6 * 357.2:  960:3 °381.6° 411.6 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.3 1.2 1.2 
Motor Gasoline [a] 129.9 126.8 125.5 124.1 122.7 ZAI 119.6 11332 110.0 108.0 
Av. Turbo - Kerosene (Jet A-1) 12.5 14.6 15.0 15.8 16.3 16.6 16.7 17.3 18.0 18.9 

- Naphtha (Jet B) 8.2 6.8 6.6 6.4 6.1 5.7 5.2 5.0 48 5.1 

- Total 20.8 21.4 21.6 22.1 22.4 22.3 21.9 22.4 22.8 24.0 
Light Fuel and Kerosene 26.8 26.4 23.2 22.9 22.6 22.4 21.8 16.9 13.3 10.4 
Diesel Fuel Oil 97.8 96.0 102.9 104.5 105.8 106.5 106.5 108.4 119.5 134.8 
Heavy Fuel Oil 30.5 28.6 28.6 29.3 26.8 24.7 22.8 livid 14.9 13.8 
Asphalt 8.4 9.8 10.1 10.3 10.5 TOW 10.7 11.6 TAS 13.8 
Lubes and Greases 3.8 3.6 3.7 3.7 3.8 3.9 40 4.3 48 BZ 
Petrochemical Feedstock 2.3 1.9 2.0 2.1 2.2 2.3 2.4 Pe, Pas; AIS 
Other Products 18.7 19.7 19.9 20.1 20.0 20.0 19.9 19.7 20.3 21.3 
Total Oil Products [a] 340.5 335.8 3388 340.4 338.1 cee Seale 318105 es2078 335.0 
Refinery LPG 6.7 6.7 6.7 6.8 6.7 6.7 6.6 6.4 6.5 6.9 


Total Products plus 
Refinery LPG [b] 347.1 342.5 3455 347.2 3448 3420 3376 3244 3283 341.8 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 


Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) 


1984 
Aviation Gasoline 177.4 
Motor Gasoline [a] 31667.5 
Av. Turbo - Kerosene (JetA-1) 3020.6 
- Naphtha (Jet B) 1123.8 
- Total 4144.4 
Light Fuel and Kerosene 8899.7 
Diesel Fuel Oil 14929.6 
Heavy Fuel Oil 7915.9 
Asphalt 2376.3 
Lubes and Greases 929.2 
Petrochemical Feedstock 3485.3 
Other Products 5373.4 
Total Oil Products [a] 79898.7 
Refinery LPG 2400.3 
Total Products plus 
Refinery LPG [b] 82298.9 
1984 
Aviation Gasoline 177.4 
Motor Gasoline [a] 31667.5 
Av. Turbo - Kerosene (Jet A-1) 3020.6 
- Naphtha (Jet B) 1123.8 
- Total 4144.4 
Light Fuel and Kerosene 8899.7 
Diesel Fuel Oil 14929.6 
Heavy Fuel Oil 7915.9 
Asphalt 2376.3 
Lubes and Greases 929.2 
Petrochemical Feedstock 3485.3 
Other Products 5373.4 
Total Oil Products [a] 79898.7 
Refinery LPG 2400.3 
Total Products plus 
Refinery LPG [b] 82298.9 


Note : [a] Excludes Butanes for Blending. 


1985 


181.7 
31780.5 
3284.1 
1009.0 
4293.1 
8277.4 
15065.4 
6949.8 
2708.3 
929.6 
3837.1 
5813.6 


79836.3 


27279 


82564.2 


1985 


181.7 
31780.5 
3284.1 
1009.0 
4293.1 
8277.4 
15065.4 
6949.8 
2708.3 
929.6 
3837.1 
5813.6 


79836.3 


2727.9 


82564.2 


1986 


179.6 
31538.2 
3443.8 
982.8 
4426.7 
8248.5 
15817.0 
7763.8 
2789.6 
961.9 
3708.7 
5938.1 


81372.1 


2808.1 


84180.2 


1986 


179.6 
31439.1 
3386.8 
966.5 
4353.4 
8080.0 
15770.0 
7600.1 
2789.4 
951.5 
3708.1 
5900.5 


80771.8 


2755.3 


1987 


177.6 
31386.0 
3641.6 
962.3 
4603.9 
8149.1 
16367.5 
8136.5 
2859.6 
995.5 
3331.9 
6011.5 


82019.2 


2907.5 


84926.7 


1987 


17a.6 
31147.0 
3549.0 
937.8 
4486.8 
7863.5 
16211.7 
7952.7 
2848.0 
974.0 
3330.7 
5935.6 


80927.6 


2840.5 


Canada 


Low Price Case 


1988 


175.6 
31393.8 
3809.7 
928.8 
4738.5 
8029.2 
16825.4 
8238.2 
2952.0 
1030.3 
2789.3 
6052.9 


82225.2 


2981.6 


1989 


173.6 
31524.1 
3915.0 
876.9 
4791.9 
7885.8 
17238.6 
87127 
2997.0 
1066.5 
2839.1 
6151.1 


83380.3 


3057.0 


1990 


WS 
31766.9 
3959.8 
811.0 
4770.8 
7698.1 
17483.2 
7781.4 
3012.6 
1104.0 
2870.9 
6164.0 


82823.3 


3083.6 


85206.8 86437.3 85906.9 


High Price Case 


1988 


175.6 
30967.6 
3672.9 
895.4 
4568.3 
7609.4 
16566.7 
7877.6 
2904.1 
996.9 
2787.4 
5926.5 


80380.2 


2896.8 


1989 


173.6 
30872.8 
3741.5 
838.0 
4579.6 
7334.0 
16866.0 
8290.7 
2962.5 
1020.6 
2836.5 
5981.4 


80917.5 


2955.0 


1990 


iW pre 
30807.5 
3755.7 
769.2 
4524.9 
7051.6 
17026.9 
7368.4 
2989.2 
1044.6 
2867.5 
5953.5 


79805.6 


2969.4 


83527.1 83768.2 83277.0 83872.5 82775.0 


[b] Fuels used to generate electricity exports are not included. 


1995 


164.1 
33664.5 
4431.6 
844.0 
8279.1 
6808.3 
19001.8 
6692.4 
3258.0 
1273.4 
2935.3 
6480.8 


85554.3 


3205.5 


88759.7 


1995 


164.1 
30870.7 
3899.4 
742.7 
4642.1 
5388.7 
18087.6 
5552.9 
3249.6 
1163.5 
2927.9 
6026.0 


78073.0 


2998.7 


81071.7 


2000 


149.2 
35539.6 
4905.9 
865.7 
5771.6 
6294.0 
21221.3 
6553.4 
3571.6 
1435.3 
2940.9 
6910.0 


90386.8 


3377.0 


93763.8 


2000 


149.2 
31115.5 
4043.3 
713.5 
4756.8 
4544.9 
19805.5 
5403.4 
3524.2 
1291.1 
2929:7 
6264.2 


79784.4 


3104.2 


82888.6 


2005 


149.2 
37223.9 
5353. 1 
944.6 
6297.7 
6400.8 
23760.1 
8218.4 
3989. 1 
1640.6 
2949.7 
7553.2 


98182.9 


3636.8 


101819.6 


2005 


149.2 
31446.4 
4262.1 
182.1 
5014.1 
4227.4 
21605.5 
5874.9 
3882.4 
1452.4 
2932.5 
6623.0 


83207.9 


3259. 1 


86467.0 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) Atlantic 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 12.1 18.1 17.4 16.7 16.0 1533. 146 WPL 10.4 8.9 
Motor Gasoline [a] 2751.66 2721.7 27046 2689.8 2682.0 2680.8 2687.8 2765.8 2885.5 3033.9 
Av. Turbo - Kerosene (Jet A-1) 250.8 250.0 262.1 277.2 290.0 298.0 301.4 337.3 373.4 407.5 

- Naphtha (Jet B) 192.9 196.2 191.1 187.1 180.6 170.5 157.7 164.2 168.4 183.7 

- Total 443.7 4462 4533 4643 4706 4685 459.1 501.5 541.8 591.2 
Light Fuel and Kerosene 1852.9 18744 1876.2 18908 1883.9 1887.8 18920 18498 1761.7 1865.6 
Diesel Fuel Oil 1545.5 14502 15698 16495 1705.2 17429 1760.1 1913.0 2191.7 2507.2 
Heavy Fuel Oil 2330.1 28898 30853 31966 34445 3632.1 3012.4 2438.1 22460 2466.4 
Asphalt 236.3 271.7. 279.9 286.9 296.2 300.8 302.3 327.1 358.6 400.6 
Lubes and Greases 65.3 59.0 60.4 61.7 63.2 64.6 66.1 Wa3 82.8 94.2 
Petrochemical Feedstock 26.0 31.3 31.8 Seu, 33.6 34.1 34.1 34.1 34.1 34.1 
Other Products 289:90' 305'8) 9313.8) 82077.) ° 330:8 3385 319.2 309/379 315.8) 0444 
Total Oil Products [a] 9553.5 10068.2 10392.5 10609.7 10925.9 11165.4 10547.8 102248 10428.4 11346.6 
Refinery LPG 264.9 266.3 273.3 279.8 286.5 292.1 283.4 283.7 298.8 324.3 


Total Products plus 
Refinery LPG [b] 9818.4 10334.5 10665.7 10889.5 112124 11457.5 10831.2 10508.4 10727.2 11670.9 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 12.1 18.1 17.4 16.7 16.0 15.3 14.6 12.7 10.4 8.9 
Motor Gasoline [a] 2751.6 2721.7 2699.5 2676.4 2658.2 26445 2634.1 2619.8 2669.4 2725.0 
Av. Turbo - Kerosene (Jet A-1) 250.8 250.0) 257.8 2:70:14 279.6 284.8 285.9 296.8 3078 324.4 

- Naphtha (Jet B) 192.9 196.2 188.0 182.4 174.1 163.0 149.6 144.4 138.8 146.3 

- Total 443.7 446.2 445.8 452.5 453.7 447.8 435.5 441.2 446.5 470.7 
Light Fuel and Kerosene 1852.9 1874.4 1865.2 18649 18505 18515 18923 16656 1592.2 1703.5 
Diesel Fuel Oil 1545.5 1450.2 1558.3 1623.1 1669.1 1697.6 1711.1 1811.0 2063.3 2328.3 
Heavy Fuel Oil 2330.1 2889.8 31146 32989 3505.2 3735.8 3211.0 21788 2277.1 2600.7 
Asphalt 236.3 271.7 279.9 285.8 291.5 297.4 300.1 326.4 354.1 390.2 
Lubes and Greases 65.3 59.0 60.1 61.3 62.4 63.6 64.8 70.1 78.1 87.1 
Petrochemical Feedstock 26.0 S13 31.8 32.7 33.6 34.1 34.1 34.1 34.1 34.1 
Other Products 289.9 305.8 313.4 321.4 329.0 337.3 321.6 285.9 298.4 32573 
Total Oil Products [a] 9553.5 10068.2 10386.0 10633.6 10869.0 11124.8 10619.1 9445.7 9823.7 10673.9 
Refinery LPG 264.9 266.3 246.4 252.0 256.2 260.9 255.2 242.5 258.6 27 On 


Total Products plus 
Refinery LPG [b] 9818.4 10334.5 10632.4 10885.6 11125.3 11385.7 10874.3 9688.2 10082.3 10950.7 


Note :[a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) Quebec 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 25.6 26.2 25.8 25.5 eon 24.7 24.4 22.9 20.4 20.4 
Motor Gasoline [a] 6731.0 6709.6 65733 6466.5 6406.7 6391.7 6420.3 6831.4 71978 7518.5 
Av. Turbo - Kerosene (Jet A-1) 712.9 765.5 802.8 848.9 888.1 912.6 923.0 1033.0 1143.6 1247.8 

- Naphtha (Jet B) 103.2 78.2 76.1 74.5 71.9 67.9 62.8 65.4 67.1 73.2 

- Total 816.1 843.7 878.9 923.4 960.0 980.5 985.9 1098.4 12106 1321.0 
Light Fuel and Kerosene 3095.5 2709.0 2697.1 2640.9 25608 24752 2369.9 1909.2 1701.5 1623.1 
Diesel Fuel Oil 2414.5 24446 2597.3 2725.0 2838.4 2939.1 3003.6 3379.9 3768.1 4026.5 
Heavy Fuel Oil 2734.5 1954.2 2163.2 2221.1 2187.4 2588.7 2406.8 2180.7 2164.7 2706.0 
Asphalt 586.3 650.7 670.3 687.1 709.4 720.3 724.1 783.3 858.9 959.5 
Lubes and Greases 152.5 149.0 153.7 158.6 163.6 168.8 174.1 195.3 217.6 248.5 
Petrochemical Feedstock 606.2 473.3 484.7 499.0 513.2 541.7 570.1 627.0 627.0 627.2 
Other Products 1526.7 1571.2 1600.4 1618.1 1630.3 16709 1672.1 17466 1850.3 1995.9 
Total Oil Products [a] 18688.8 17531.6 17844.8 17965.2 17994.9 18501.6 18351.2 18774.8 19617.0 21046.5 
Refinery LPG 531.8 589.9 609.9 617.7 621.6 652.5 660.4 682.0 711.6 761.9 


Total Products plus 
Refinery LPG [b] 19220.6 18121.5 18454.7 18582.8 18616.5 19154.0 19011.6 19456.8 203286 21808.3 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 25.6 26.2 25.8 20.0 25.1 24.7 24.4 22.9 20.4 20.4 
Motor Gasoline [a] 6731.0 6709.6 6555.5 64219 6321.0 62545 62023 6136.5 6137.2 6229.2 
Av. Turbo - Kerosene (Jet A-1) 712.9" 765.5.» 789:5%"  827,.3 %_ 856.2 5 872.25 8/5:5-~ 9000" 5 942 5 eee 

- Naphtha (Jet B) 103.2 78.2 74.9 72.6 69.4 64.9 59.6 57.5 55.3 58.3 

- Total 816.1 843.7 8644 8999 9255 937.1 935.1 966.5 997.8 10518 
Light Fuel and Kerosene 3095.5 2709.0 2650.4 2558.3 24348 23040 2153.8 14978 11670 993.3 
Diesel Fuel Oil 2414.5 24446 25868 2692.4 2783.7 2861.9 2908.4 3188.5 34683 3597.3 
Heavy Fuel Oil 2734.5 1954.2 2101.0 2131.5 2051.5 2378.7 2133.7 17424 16145 1791.6 
Asphalt 586.3 650.7 6703 6844 698.0 712.1 7186 781.7 848.00 8 93a 
Lubes and Greases 152.5 149.0 152.5 156.1 159.8 163.6 167.4 1846 2036 2279 
Petrochemical Feedstock 606.2 473.3 484.7 4989 513.1 541.6 570.0 626.8" “6258-6269 
Other Products 1526.7 1571.2 1591.0 1601.0 16025 1630.9 1619.5 1635.6 1693.0 1784.0 
Total Oil Products [a] 18688.8 17531.6 17682.4 17670.1 17515.2 17809.1 17433.3 16783.3 167766 17256.8 
Refinery LPG 531.8 589.9 572.0 575.7 574.2 *597.9 5999 591.7 S9727° 76160 


Total Products plus 
Refinery LPG [b] 19220.6 18121.5 18254.4 18245.8 18089.4 18407.1 18033.2 17375.0 17373.8 17874.8 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) Ontario 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 42.3 42.9 42.4 41.9 41.4 41.0 40.5 39.1 35.9 38.9 
Motor Gasoline [a] 11515.6 11604.0 11640.0 11741.0 11926.0 121653 124420 13784.4 146526 15342.1 
Av. Turbo - Kerosene (Jet A-1) 1096.9 12426 1303.1 1377.9 1441.5 1481.4 14983 1676.8 1856.3 2025.5 

- Naphtha (Jet B) 218.1 179.0 174.4 170.7 164.8 155.6 143.9 149.8 153.6 167.6 

- Total 1315.1 1421.7 1477.5 1548.7 1606.3 1637.0 1642.2 1826.6 2009.9 2193.1 
Light Fuel and Kerosene 2746.4 2519.6 2567.5 2538.0 25248 2475.4 2403.4 21020 1937.5 2078.7 
Diesel Fuel Oil 3839.0 3856.0 4097.3 4314.1 44975 4646.5 4736.1 5193.1 5758.5 6367.8 
Heavy Fuel Oil 1936.4 12462 1596.1 17488 1657.6 1600.3 1539.2 14054 1568.4 2524.4 
Asphalt 694.7 704.0 725.2 743.4 767.5 779.3 783.4 847.5 929.3 1038.1 
Lubes and Greases 415.9 453.1 472.1 491.8 512.4 533.9 556.3 649.5 731.9 838.5 
Petrochemical Feedstock 2775.4 3080.0 2899.6 2473.6 1881.7 1882.6 1883.2 1887.3 1891.7 1899.0 
Other Products 2178.9 25056 25756 26128 2623.0 2668.5 2700.1 28940 3109.2 3442.7 
Total Oil Products [a] 27459.5 27432.8 28093.2 282540 28038.4 28429.8 28726.4 30628.9 326249 35763.4 
Refinery LPG 690.9 1021.3 1066.4 11468 1207.7 12465 1277.2 13535 1423.2 1530.3 


Total Products plus 
Refinery LPG [b] 28150.4 28454.2 29159.6 29400.8 29246.1 29676.2 30003.6 31982.4 34048.1 37293.7 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 42.3 42.9 42.4 41.9 41.4 41.0 40.5 39.1 35.9 38.9 
Motor Gasoline [a] 11515.6 11604.0 115998 11640.9 11729.6 11848.2 11967.7 12401.0 12487.7 12544.9 
Av. Turbo - Kerosene (Jet A-1) 1096.9 12426 1281.5 13429 1389.8 1415.7 1421.1 14755 1529.9 1612.7 

- Naphtha (Jet B) 218.1 179.0 171.5 166.4 158.9 148.7 136.5 131.8 126.6 133.4 

- Total 1315.1 1421.7 1453.0 15093 1548.6 15644 1557.6 1607.3 1656.5 1746.1 
Light Fuel and Kerosene 2746.4 2519.6 2492.2 24109 2333.8 22215 2087.8 15042 11684 979.8 
Diesel Fuel Oil 3839.0 3856.0 4076.0 4243.1 4377.0 4484.2 4541.3 48222 5198.1 5567.3 
Heavy Fuel Oil 1936.4 12462 1529.0 1665.0 1538.2 14489 13568 1091.4 10649 1082.4 
Asphalt 694.7 704.0 725.2 740.5 755.2 770.5 777.5 84557" 89175 10110 
Lubes and Greases 415.9 453.1 464.4 475.9 487.8 500.0 512.4 568.4 630.5 716.8 
Petrochemical Feedstock 2775.4 3080.0 2899.0 24725 1879.9 1880.1 1880.0 1880.1 1880.9 1882.5 
Other Products 2178.9 25056 2553.3 2565.7 25455 25625 2565.3 2621.1 2713.7 2852.2 
Total Oil Products [a] 27459.5 27432.8 27834.3 27765.8 27237.1 27321.1 27287.0 27380.5 277543 28421.9 
Refinery LPG 690.9 10213 9739 1048.0 1101.7 113820 1154.3 1183.8 1214.3 1256.7 


Total Products plus 
Refinery LPG [b] 28150.4 28454.2 28808.2 28813.7 28338.8 28453.1 28441.3 285643 289685 29678.6 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) Manitoba 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 21.6 207 2051 20.7 20.7 20.6 20.6 19.9 18.2 18.2 
Motor Gasoline [a] 1480.0 1466.2 1437.2 14165 14043 1400.7 14005 1486.2 1643.9 1775.3 
Av. Turbo - Kerosene (Jet A-1) 114.9 117.6 123.3 130.4 136.4 140.2 141.8 158.7 7S 7 191.7 

- Naphtha (Jet B) Bie 54.8 5ai3 52.2 50.4 47.6 44.0 45.8 47.0 Silks 

- Total 172.2 172.4 176.7 182.6 186.8 187.8 185.8 204.5 222.7 243.0 
Light Fuel and Kerosene 141.2 122.2 124.6 117.9 109.6 102.8 97.0 80.6 73.8 78.1 
Diesel Fuel Oil 813.5 890.6 907.5 952.2 985.0 1018.0 1041.4 1179.2 1340.2 1499.7 
Heavy Fuel Oil 57.4 60.8 68.8 67.2 62.8 58.9 55.1 45.9 39.8 Stel) 
Asphalt 49.4 49.5 51.0 52.3 53.9 54.8 55m 59.6 65.3 73.0 
Lubes and Greases 35.5 33.3 34.5 35.8 vee 38.5 40.0 46.8 53.0 60.8 
Petrochemical Feedstock 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 8.9 9.8 10.1 10.6 11.0 11.4 Wilee 13.8 15.6 17.9 
Total Oil Products [a] 2780.2 2825.4 2831.1 2855.9 2871.4 2893.5 2907.1 3136.5 3472.5 3799.5 
Refinery LPG 12.5 17.6 lived 179 18.0 18.1 18.2 19.7 21.8 23.8 


Total Products plus 
Refinery LPG [b] 2792.8 2843.1 2848.8 2873.8 2889.3 2911.7 29253 3156.2 34943 3823.3 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 21.6 20.7 20.7 20.7 20.7 20.6 20.6 19.9 18.2 18.2 
Motor Gasoline [a] 1480.0 1466.2 1433.7 1410.2 1391.1 1377.3 1365.0 1367.9 1434.4 1489.1 
Av. Turbo - Kerosene (Jet A-1) 114.9 117.6 121.3 127.1 131.5 134.0 134.5 139.6 144.8 152.6 

- Naphtha (Jet B) 57.3 54.8 525 50.9 48.6 45.5 41.7 40.3 38.7 40.8 

- Total 172.2 172.4 173.7 178.0 180.1 179.5 176.2 180.0 183.5 193.4 
Light Fuel and Kerosene 141.2 122.2 115.9 107.5 96.9 87.0 Wise 37.0 38.1 42.7 
Diesel Fuel Oil 813.5 890.6 901.3 936.7 961.6 9871 M005. li 4ele 24 Save eoooa 
Heavy Fuel Oil 57.4 60.8 63.8 62.0 58.5 555 52.6 47.1 40.4 30.4 
Asphalt 49.4 49.5 51.0 52.0 53.1 54.2 54.7 59.4 64.5 Tel 
Lubes and Greases 35.5 33.3 34.2 35.1 36.0 37.0 38.0 43.8 48.9 548 
Petrochemical Feedstock 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 8.9 9.8 10.1 10.4 10.7 11.0 Ailes 13.1 14.7 16.7 
Total Oil Products [a] 2780.2 2825.4 2804.4 2812.7 2808.8 2809.8 2801.3 2882.2 3086.3 3275.5 
Refinery LPG 12.5 17.6 2 13.2 ioe 13.2 13:2 13.6 14.6 15.5 


Total Products plus 
Refinery LPG [b] 2792.8 2843.1 2817.6 2825.9 2822.0 2823.0 28145 2895.8 3100.9 3291.1 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) Saskatchewan 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 11.8 11.2 11.1 10.9 10.8 10.6 10.5 9.9 8.9 75 
Motor Gasoline [a] 1862.9 1853.7 1810.1 1764.3 17259 1697.3 1675.4 1680.6 1799.0 1963.0 
Av. Turbo - Kerosene (Jet A-1) 4.7 22.4 23.5 24.8 26.0 26.7 27.0 30.2 33.5 36.5 

- Naphtha (Jet B) 78.2 62.0 60.3 59.1 57.0 53.8 49.8 51.8 532 58.0 

- Total 82.9 84.4 83.8 83.9 83.0 80.5 76.8 82.0 86.6 94.5 
Light Fuel and Kerosene 243.3 241.6 241.8 223.9 212.1 202.9 195.6 USWA 146.1 144.8 
Diesel Fuel Oil 1124.4 11395 1139.9 11629 1181.7 1209.6 1228.1 12956 14566 1631.9 
Heavy Fuel Oil 76.9 66.4 74.7 64.6 52.6 46.1 35.1 24.2 15.9 17.0 
Asphalt 130.1 166.4 171.4 175.8 181.5 184.2 185.2 200.4 219.7 245.4 
Lubes and Greases 49.4 43.4 45.4 47.4 49.5 51.8 54.1 60.0 69.6 79.1 
Petrochemical Feedstock 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 132.8 142.7 142.8 142.7 142.8 143.5 144.0 149.9 162.6 177.9 
Total Oil Products [a] 3715.7 3749.3 3720.9 3676.4 3639.9 36266 3604.8 36604 3965.0 4361.0 
Refinery LPG 110.6 108.0 107.2 106.2 105.4 105.2 104.8 106.5 115.4 126.7 


Total Products plus 
Refinery LPG [b] 3826.3 3857.3 3828.1 37826 3745.3 3731.8 3709.5 37668 4080.4 4487.7 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 11.8 11.2 4g 10.9 10.8 10.6 10.5 9.9 8.9 aS 
Motor Gasoline [a] 1862.9 1853.7 1804.8 1753.6 17085 1671.7 1641.0 1575.7 1607.2 1671.3 
Av. Turbo - Kerosene (Jet A-1) 4.7 22.4 23.1 24.2 25.0 250 25.6 26.6 27.6 29.1 

- Naphtha (Jet B) 78.2 62.0 59.3 57.6 55.0 515 47.2 45.6 43.8 46.2 

- Total 82.9 84.4 82.4 81.8 80.0 77.0 72.8 72.2 71.4 oe 
Light Fuel and Kerosene 2AS Sed Oemmece.o. ele 9 198.1 185.4 174.2 120.2 97.9 88.3 
Diesel Fuel Oil Miao 1s0 > bias tf tiac0: 311508, °61167.8 1176.5" 1201.7 = 1926.8:, 1457.4 
Heavy Fuel Oil 76.9 66.4 66.7 60.8 55.4 54.3 47.7 48.7 26.4 15.9 
Asphalt 130.1 166.4 171.4 175.1 178.5 182.2 183:8 -; 200:0' + 2169 « 1#239:0 
Lubes and Greases 49.4 43.4 45.1 46.8 48.6 50.4 52:3 57.8 65.7 73.2 
Petrochemical Feedstock hes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Products 132.8 142.7 141.9 141.4 141.0 141.3 141.3 144.2 152.9 163.7 
Total Oil Products [a] 3715.7 3749.3 3688.5 3625.2 3571.7 3540.7 3500.1 34304 3576.1 3791.5 
Refinery LPG 110.6 108.0 106.8 105.4 104.3 103.9 103.1 102.2 107.7 Wt 32 


Total Products plus 
Refinery LPG[b]} 3826.3 3857.3 3795.3 3730.7 3676.0 3644.6 3603.2 35326 3683.8 3906.7 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) Alberta 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 22.9 20.5 20.4 20.2 20.1 20.0 19.9 19.8 18.6 18.6 
Motor Gasoline [a] 3577.9 3765.5 3733.0 3691.5 36508 3609.4 35785 3541.7 3647.1 37448 
Av. Turbo - Kerosene (Jet A-1) 491.1 480.1 503.5 532:4 » 557.0 S724 578:9° “G47 S717 3 "7827 

- Naphtha (Jet B) 245:7 _248:2 9 241.8 296.7 (9228.5 6215.7. 19955 -2O7i/ter2leCreecoce 

- Total 136.8° 4728.4" ./745:3- 769.2. 5 765.5 78871 778.5 855.6 9303 1015.1 
Light Fuel and Kerosene 124.1 124.3 Jet 187. A088 100.8 93.7 89.5 106:72 ©1167 129.1 
Diesel Fuel Oil 2664.2 2802.2 2837.3 2854.0 2867.1 2883.9 2890.9 30686 3321.6 3745.0 
Heavy Fuel Oil 48.4 46.2 40.6 32.8 27.3 24.2 18.7 20.1 21.3 23.1 
Asphalt 490.9 6456 665.0 681.7 7038 7146 7184 777.2 852.1 951:9 
Lubes and Greases 113.1 99.9 100.9 101.9 102.9 103.9 105.0 125.8.) 1423 161.0 
Petrochemical Feedstock 10.1 198:5 | 2356 © 266:9° | 298.3 315.3 315:2 “S159 0 SiG Se neie4 
Other Products 784.9 804.1 8104 8138 8174 8183 8165 98535 9083 981.0 
Total Oil Products [a] 8573.4 9235.1 9307.1 9340.8 9373.9 9371.4 9331.0 9684.7 10275.3 11088.0 
Refinery LPG 5440 4775 4809 4824 4839 483.7 4816 4999 5305 5724 


Total Products plus 
Refinery LPG [b] 9117.3 97126 9788.0 9823.2 9857.8 9855.0 98126 101846 10805.9 11660.3 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 22.9 20.5 20.4 20.2 20.1 20.0 19.9 19.8 18.6 18.6 
Motor Gasoline [a] 3577.9 3765.5 3723.5 3664.1 3620.2 3580.1 3545.7 35048 36046 3671.5 
Av. Turbo - Kerosene (Jet A-1) 491.1 480.1 495.2 (518.9 537.0: 547.0. 54941 570.1 591.2 7 6233 

- Naphtha (Jet B) 2A5.7) } 24852) 5 237.8) Gr200.7) see20'3 206.2 189.2 18279) 1755 185.0 

- Total 736.8 < 728.4 ~\733.0. ° \749'6) wa757:3) 2. 753.2)» /38:3))/ 9) 752.8." (766 aie e0e 
Light Fuel and Kerosene 124.1 124.3 121.6 114.8 108.8 104.0 101.2 124.0 136.7 149.6 
Diesel Fuel Oil 2664.2 2802.2 2856.2 2873.1 2889.4 2913.0 2930.3 31466 34142 3812.1 
Heavy Fuel Oil 48.4 46.2 40.8 33.0 27.6 24.6 19.2 21.0 22.4 24.1 
Asphalt 490.9 6456 665.0 679.0 6925 7065 7130 7/756 841.3 ©9274 
Lubes and Greases 113;1 99.9 101.5 103.1 104.7 106.4 108.1 128.3 142.4 158.7 
Petrochemical Feedstock 10.1 198:5 235.6" ° 266.9 298:2 §.915:3 . S182) *SISiSee Sisyane eo 
Other Products 784.9 804.1 8108 °§ 8124 8149 /816.7 815.8. 852:3. S902 Aero6a5 
Total Oil Products [a] 8573.4 9235.1 9308.3 9316.2 9333.8 9339.9 9306.6 9640.9 10166.4 10854.2 
Refinery LPG 544:0 *§ 477:5 » 5946 596.2  596:5  .600:2 5095. 6265 ~ 670:7>Ye72te2 


Total Products plus 
Refinery LPG [b] 9117.3 97126 99029 99125 9932.2 9940.1 9906.1 10269.4 10837.1 11578.4 


Note :[a]Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-16 (Continued) 
Total Petroleum Product Demand - Canada and Regions 


(Thousands of cubic metres) British Columbia and Territories 
Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 41.1 42.0 41.9 41.7 41.5 41.4 41.2 39.8 36.5 36.5 
Motor Gasoline [a] 3748.5 3659.8 3640.0 36165 3598.2 3579.0 3562.4 35743 3713.7 38465 
Av. Turbo - Kerosene (Jet A-1) 349.2 4058 4255 4500 470.77 483.7 4893 5476 6062 661.4 

- Naphtha (Jet B) 228.4 190.6 185.7 181.8 175.5 165.7 153.2 159.5 163.5 ilteshee, 

- Total 5776 596.4 611.2 631.7 646.2 649.4 642.5 707.0 769.7 839.9 
Light Fuel and Kerosene 696.2 6863 6226 628.9 637.1 648.1 6508 6023 5568 481.5 
Diesel Fuel Oil 2528.7 2482.3 2668.0 27099 27505 2798.6 2823.0 29724 33846 3981.9 
Heavy Fuel Oil 732.0 686.2 735.1 805.4 806.0 762.3 714.1 578.0 497.2 448.0 
Asphalt 188.5 220.4 226.9 232.5 239.6 243.0 244.1 262.9 287.7 320.7 
Lubes and Greases 97.3 92.0 95.1 98.2 101.5 104.9 108.4 1 22es 138.1 158.5 
Petrochemical Feedstock 65.9 54.0 56.9 59.7 62.6 65.4 68.2 HAGA ital 71.1 
Other Products 4513 4744 4849 4928 4976 5000 5004 5138 5483 593.4 
Total Oil Products [a] 9127.1 8993.9 91825 9317.3 9380.8 9392.1 9355.1 94443 10003.7 10778.0 
Refinery LPG 245.5 247.2 252.7 256.8 258.7 259.0 257.9 260.3 275.8 297.4 


Total Products plus 
Refinery LPG [b] 9372.6 9241.2 9435.3 9574.1 9639.5 9651.1 9613.0 97046 10279.5 11075.4 


High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Aviation Gasoline 41.1 42.0 41.9 41.7 41.5 41.4 41.2 39.8 36.5 36.5 
Motor Gasoline [a] 3748.5 36598 36223 3579.8 3539.0 3496.6 3451.7 3265.1 3175.1 3115.4 
Av. Turbo - Kerosene (Jet A-1) 349.2 4058 4185 4385 4538 4623 464.1 481.8 4996 526.6 

- Naphtha (Jet B) 228.4 190.6 182.6 177.2 169.2 158.3 145.3 140.3 134.8 142.1 

- Total 577.6 596.4 601.1 615.7 6230 6206 609.4 622.1 634.4 668.7 
Light Fuel and Kerosene 696.2 6863 6020 5942 5866 580.7 5650 439.9 344.7 270.2 
Diesel Fuel Oil 2528.7 2482.3 2659.3 2701.3 2735.2 2753.8 2753.6 28036 3089.1 3484.1 
Heavy Fuel Oil 732.0 686.2 684.2 701.5 641.1 592.9: | 547.3°)* 423:4° “857.7 -"°329.8 
Asphalt 188.5 PEO Ae eco 1 ealke 2304 Zoot mn te 4leo 260.8 2818 309.6 
Lubes and Greases 97.3 92.0 93.8 95.7 97.6 99.6 101.5 lilas 121.9 134.0 
Petrochemical Feedstock 65.9 54.0 56.9 59.7 62.6 65.4 68.2 GAS ee Tiel 
Other Products 451.3 4744 4800 483.4 4828 4816 478.7 4739 4888 514.8 
Total Oil Products [a] 9127.1 8993.9 9068.1 9104.2 9044.7 8972.2 8858.2 8510.0 8601.1 8934.1 
Refinery LPG 245.5 247.2 2484 2499 2486 247.0 244.2 236.4 241.1 252.7 


Total Products plus 
Refinery LPG [b] 9372.6 9241.2 93165 9354.1 9293.3 9219.2 91024 87464 8842.1 9186.7 


Note : [a] Excludes Butanes for Blending. 
[b] Fuels used to generate electricity exports are not included. 
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Table A6-17 


Refinery Feedstock Requirements - Canada and Regions 


ee A  ————— 


(Thousands of cubic metres) 


Total Refined Petroleum Products 


Domestic Demand [a] 


Deduct Product Imports 

Add Product Exports 

Net Regional Transfers -In/+Out 

Inventory +Build/-Draw 

Add Product Losses, Own Use 
and Other 

Refinery Feedstock Requirements 


Deduct Partially Processed Oil 
and Other Material 

Deduct Gas Plant Butanes 
supplied to Refineries 

Refinery Requirements for 
Crude Oil & Equivalent 
Per Day 


1984 
78323 
-5285 
8093 
0 
-3076 
7567 
85622 
-1721 
-1011 
82890 


226.5 


1985 
77875 
-5000 
9366 
1 
-6359 
8447 
84330 
-2397 
-1022 
80911 


22N eT 


1986 
78169 
-7969 
8289 
0 
-1473 
6012 
83028 
-2353 
-1059 
79616 


218.1 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 

Light & Medium 
Imports 
Inventory Change 


Total 


Total Refined Petroleum Products 
Domestic Demand [a] 


Deduct Product Imports 

Add Product Exports 

Net Regional Transfers -In/+Out 

Inventory +Build/-Draw 

Add Product Losses, Own Use 
and Other 

Refinery Feedstock Requirements 


Deduct Partially Processed Oil 
and Other Material 

Deduct Gas Plant Butanes 
supplied to Refineries 

Refinery Requirements for 
Crude Oil & Equivalent 
Per Day 


13.5 
180.5 
33.0 
-0.5 


226.5 


1984 
78323 
-5285 
8093 
0 
-3076 
7567 
85622 
-1721 
-1011 
82890 


226.5 


15.2 
163.2 
42.9 
0.4 


22174; 


1985 
77875 
-5000 
9366 
0 
-6359 
8447 
84329 
-2397 
-1022 
80910 


221.7 


16.2 
155.1 
47.6 
-0.8 


218.1 


1986 
77556 
-8096 
8517 
0 
-2047 
5971 
81901 
-2353 
-1059 
78489 


215.0 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 

Light & Medium 
Imports 
Inventory Change 


Total 


Note: 1984 & 1985 based on Stats. Canada Catalogue 45-004. 


13.5 
180.5 
33.0 
-0.4 


226.6 


15.2 
163.2 
42.9 
0.4 


221.7 


16.2 
152.4 
46.5 
-0.1 


215.0 


222.4 


Canada 


Low Price Case 


1988 1989 
78994 80099 
-8007 -8802 
8814 8814 
0 0 

130 =155 
6212 6340 
86143 86296 
-2339 -2373 
-1061 -1059 
82743 82864 
226.1 227.0 
17.0 17.3 
160.5 161.2 
48.6 48.6 
0.0 -0.1 
226.1 227.0 


High Price Case 


1988 1989 
77195 77710 
-7381  -7630 
9215 9205 
0 0 

67 -203 
6082 6163 
85178 85245 
-2339 -2373 
-1061 -1059 
81778 81813 
223.4 224.1 
17.0 17.3 
158.4 158.8 
48.0 48.0 
0.0 0.0 
223.4 224.1 


1990 
79546 
-8286 
8814 
0 

300 
6361 
86735 
-2410 
-1059 
83266 


228.1 


224.0 


222.9 


2000 
86775 
-13795 
8694 
0 

953 
6986 
89613 
-1646 
-1132 
86835 


237.3 


226.6 


19.0 
128.2 
83.8 
0.0 


231.0 


Domestic demand plus product losses, own use and other corresponds to total products plus refinery LPG in Table A6-16 for 1986 to 2005. 
{a] Domestic demand includes end-use consumption, refinery LPG sales and oil used to generate electricity and steam. 
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Table A6-17 (Continued) 


Refinery Feedstock Requirements - Canada and Regions 


(Thousands of cubic metres) 


Total Refined Petroleum Products 1984 1985 1986 
Domestic Demand [a] 9382 9310 10148 
Deduct Product Imports -2021 -1857  =-2389 
Add Product Exports 624 997 860 
Net Regional Transfers -In/+Out -215 -7 22 
Inventory +Build/-Draw -80 -473 -33 
Add Product Losses, Own Use 499 558 518 
and Other 

Refinery Feedstock Requirements 8140 8528 9125 
Deduct Partially Processed Oil -23 -11 


and Other Material 
Deduct Gas Plant Butanes 
supplied to Refineries 


Refinery Requirements for 8117 8517 9125 
Crude Oil & Equivalent 
Per Day 22.2 23.3 25.0 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 0.2 0.2 

Light & Medium 87 23 
Imports 13.6 21.2 25.0 
Inventory Change -0.3 -0.4 
Total 22.2 23.3 25.0 
Total Refined Petroleum Products 1984 1985 1986 
Domestic Demand [a] 9382 9310 10115 
Deduct Product Imports -2021 -1857 -2976 
Add Product Exports 624 997 832 
Net Regional Transfers -In/+Out -215 -7 276 
Inventory +Build/-Draw -80 -473 -42 
Add Product Losses, Own Use 499 558 518 

and Other 

Refinery Feedstock Requirements 8140 8528 8723 
Deduct Partially Processed Oil -23 -11 


and Other Material 
Deduct Gas Plant Butanes 
supplied to Refineries 


Refinery Requirements for 8117 8517 8723 
Crude Oil & Equivalent 
Per Day 22.2 23.3 23.9 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 0.2 0.2 
Light & Medium 8.7 23 
Imports 13.6 PA\ 2 23.9 
Inventory Change -0.3 -0.4 
Total 22.2 23.3 23.9 


Note: 1984 & 1985 based on Stats. Canada Catalogue 45-004. 


1987 
10359 
-2720 
1130 
22 
-14 
530 


9308 


9308 


25.5 


25.5 


1987 
10354 
-3299 
1130 
396 
-24 
531 


9088 


9088 


24.9 


24.9 


Atlantic 


Low Price Case 


1988 
10667 
-2880 
1130 
22 

33 
545 


9517 


9517 


26.0 


26.0 


1989 
10901 
-3053 
1130 
22 
-67 
556 


9489 


9489 


26.0 


26.0 


High Price Case 


1988 
10582 
-3388 
1130 
396 
33 
543 


9296 


9296 


25.4 


25.4 


25.4 


1989 
10830 
-3551 
1130 
396 
-52 
556 


9309 


9309 


25.5 


25.4 
0.1 


25.5 


1990 1995 2000 2005 
10299 9985 10184 11081 
-2469 -2219 -2147 -2615 
1130 1130 1130 1130 
22 36 36 36 
-23 37 140 0 
532 522 541 589 


9491 9491 9884 10221 


9491 9491 9884 10221 


26.0 26.0 27.0 28.0 


26.0 26.0 27.0 28.0 


26.0 26.0 27.0 28.0 


1990 1995 2000 2005 
10338 9194 9558 10381 
-2996 -2612 -2725 -3240 
1130 1130 1130 1130 
396 396 396 396 
-134 49 123 
536 493 522 568 


9270 8650 9004 9235 


9270 8650 9004 9235 


25.4 23.7 24.6 253 


3.5 17.5 VAS 
25.4 20.2 CAI. 78 


25.4 23.7 24.6 25.3 


Domestic demand plus product losses, own use and other corresponds to total products plus refinery LPG in Table A6-16 for 1986 to 2005. 
[a] Domestic demand includes end-use consumption, refinery LPG sales and oil used to generate electricity and steam. 
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Table A6-17 (Continued) 
Refinery Feedstock Requirements - Canada and Regions | 


(Thousands of cubic metres) Quebec 


Low Price Case 


Total Refined Petroleum Products 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
. 
Domestic Demand [a] 18233 17075 17191 17306 17334 17821 17677 18087 18898 20273 j 
Deduct Product Imports -2531 -2362 -4512 -3907 -4076 -4572 -4501 -4135 -5047 -6360 
Add Product Exports 1337 1414 1207 984 984 984 984 984 984 984 
Net Regional Transfers -In/+Out 661 656 1119 1119 1239 1239 1239 357 357 357 
Inventory +Build/-Draw -653 -1306 521 12 71 -14 55 27 214 0 
Add Product Losses, Own Use 1457 2076 1264 1277 1282 1333 1335 1370 1430 1535 
and Other 
Refinery Feedstock Requirements 18504 17553 16790 16791 16834 16791 16789 16690 16836 16789 
Deduct Partially Processed Oil -481  -1029 -986 -986 -988 -986 -986 -183 -183 -183 


and Other Material 
Deduct Gas Plant Butanes 
supplied to Refineries 


Refinery Requirements for 18023 16504 15804 15805 15846 15805 15803 16507 16653 16606 
Crude Oil & Equivalent 
Per Day 49.2 45.2 43.3 43.3 43.3 43.3 43.3 45.2 45.5 455 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy Zul ned, 18 18 19 19 2.0 
Light & Medium 29.1 PAS 18.8 18.8 18.7 18.7 18.6 
Imports 19.2 21.3 22.6 22.6 22.6 22.6 22.6 45.5 45.5 455 
Inventory Change -1.2 05 0.1 0.1 0.1 0.1 0.1 -0.3 
Total 49.2 45.2 43.3 43.3 43.3 43.3 43.3 45.2 45.5 45.5 


High Price Case 


Total Refined Petroleum Products 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 

Domestic Demand [a] 18233 17075 17001 16989 16840 17121 16761 16137 16130 16581 

Deduct Product Imports -2531  -2362 -3783 -3420 -3277 -3558 -3157 -2573 -2598 -3064 

Add Product Exports 1337 1414 1207 984 984 984 984 984 984 984 

Net Regional Transfers -In/+Out 661 656 713 630 630 630 630 630 630 630 

Inventory +Build/-Draw -653 = -1306 33 -15 43 -39 -65 10 78 

Add Product Losses, Own Use 1457 2076 1253 1257 1249 1286 1273 1238 1243 1284 
and Other 

Refinery Feedstock Requirements 18504 17553 16424 16425 16469 16424 16426 16426 16467 16415 

Deduct Partially Processed Oil -481  -1029 -986 -986 -988 -986 -986 -183 -183 -183 
and Other Material 


Deduct Gas Plant Butanes 
supplied to Refineries 


Refinery Requirements for 18023 16504 15438 15439 15481 15438 15440 16243 16284 16232 
Crude Oil & Equivalent 
Per Day 49.2 45.2 423 423 423 423 42.3 44.5 44.5 44.5 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy Zi ley, 1.8 1.8 1.9 1.9 2.0 

Light & Medium 29.1 PAleY/ 17.9 17.9 17.8 178 ures . 
Imports 19.2 21.3 22.6 22.6 22.6 22.6 22.6 445 445 445 
Inventory Change -1.2 0.5 
Total 49.2 45.2 423 423 423 423 423 44.5 44.5 44.5 


Note: 1984 & 1985 based on Stats. Canada Catalogue 45-004. 


Domestic demand plus product losses, own use and other corresponds to total products plus refinery LPG in Table A6-16 for 1986 to 2005. 
[a] Domestic demand includes end-use consumption, refinery LPG sales and oil used to generate electricity and steam. 


=a Se 
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Table A6-17 (Continued) 
Refinery Feedstock Requirements - Canada and Regions 


(Thousands of cubic metres) Ontario 
Low Price Case 


Total Refined Petroleum Products 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


Domestic Demand [a] 25940 26337 26223 26370 26167 26533 26811 28590 30452 33372 
Deduct Product Imports -544 -661 -1068 -1302 -1051 -1177.  -1316 -4064 -6201 -9188 
Add Product Exports 4238 4425 4031 4302 4302 4302 4302 4302 4302 4302 
Net Regional Transfers -In/+Out -985 -1219 -1676 -1676 -1796 -1796 -1796 -1018 -1018 -1018 
Inventory +Build/-Draw -1493 -2658 -882 -65 41 20 160 185 345 0 
Add Product Losses, Own Use 3224 3096 2937 3031 3079 3144 3193 3392 3596 3922 
and Other 
Refinery Feedstock Requirements 30380 29320 29565 30660 30742 31026 31354 31387 31476 31390 
Deduct Partially Processed Oil -904 -833 -840 -840 -840 -876 -913 -949 -952 -949 
and Other Material 
Deduct Gas Plant Butanes -101 -61 -110 -110 -110 -110 -110 -110 -146 -146 
supplied to Refineries 
Refinery Requirements for 29375 28426 28615 29710 29792 30040 30331 30328 30378 30295 
Crude Oil & Equivalent 
_Per Day 80.3 779 78.4 81.4 81.4 82.3 83.1 83.1 83.0 83.0 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 73 86 93 95 96 9.7 9.7 10.2 10.7 qi1..3 
Light & Medium 718 68.1 69.9 72.1 719 72.7 73.4 Sil 25.6 2.8 

Imports 0.2 0.4 21.8 46.7 68.9 

Inventory Change 1.0 08 -0.8 -0.2 -0.1 -0.1 

Total 80.3 779 78.4 81.4 81.4 82.3 83.1 83.1 83.0 83.0 


High Price Case 


Total Refined Petroleum Products 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Domestic Demand [a] 25940 26337 25895 25827 25334 25413 25382 25470 25815 26432 
Deduct Product Imports -544 661 -1337 -1349 -716 -521 -447 -793 -1226 -1936 
Add Product Exports 4238 4425 4032 4309 4309 4302 4302 4265 4294 4301 
Net Regional Transfers -In/+Out -985 -1219 -1432 -1384 -1386 -1384 -1383 -1384 -1384 -1384 
Inventory +Build/-Draw -1493  -2658 -948 -95 14 -14 43 92 
Add Product Losses, Own Use 3224 3096 2914 2986 3005 3040 3060 3094 3154 3247 
and Other 
Refinery Feedstock Requirements 30380 29320 29124 30294 30560 30839 30914 30695 30745 30660 
Deduct Partially Processed Oil -904 -833 -840 -840 -840 -876 -913 -949 -952 -949 
and Other Material 
Deduct Gas Plant Butanes -101 -61 -110 -110 -110 -110 -110 -110 -146 -146 
supplied to Refineries 
Refinery Requirements for 29375 28426 28174 29344 29610 29853 29891 29636 29647 29565 
Crude Oil & Equivalent 
Per Day 80.3 779 77.2 80.4 80.9 81.8 81.9 81.2 81.0 81.0 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 7.3 86 9.3 95 9.6 9.7 9.7 10.2 10.7 11.3 
Light & Medium 718 68.1 67.9 70.9 71.3 72.1 72.3 61.8 62.8 38.2 

Imports 0.2 0.4 0.0 9.1 Us 31.5 

Inventory Change 1.0 0.8 -0.1 0.1 

Total 80.3 779 77.2 80.4 80.9 81.8 81.9 81.2 81.0 81.0 


Note: 1984 & 1985 based on Stats. Canada Catalogue 45-004. 
Domestic demand plus product losses, own use and other corresponds to total products plus refinery LPG in Table A6-16 for 1986 to 2005. 
[a] Domestic Demand includes end-use consumption, refinery LPG sales and oil used to generate electricity and steam. 
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Table A6-17 (Continued) 


Refinery Feedstock Requirements - Canada and Regions 


(Thousands of cubic metres) 


Total Refined Petroleum Products 1984 
Domestic Demand [a] 16277 
Deduct Product Imports -6 
Add Product Exports 997 
Net Regional Transfers -In/+Out 1867 
Inventory +Build/-Draw -901 
Add Product Losses, Own Use 1877 
and Other 
Refinery Feedstock Requirements 20110 
Deduct Partially Processed Oil -94 
and Other Material 
Deduct Gas Plant Butanes -854 
supplied to Refineries 
Refinery Requirements for 19162 
Crude Oil & Equivalent 
Per Day 52.4 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 3.9 
Light & Medium 48.5 
Imports 
Inventory Change 0.0 
Total 52.4 
Total Refined Petroleum Products 1984 
Domestic Demand [a] 16277 
Deduct Product Imports -6 
Add Product Exports 997 
Net Regional Transfers -In/+Out 1867 
Inventory +Build/-Draw -901 
Add Product Losses, Own Use 1877 
and Other 
Refinery Feedstock Requirements 20110 
Deduct Partially Processed Oil -94 
and Other Material 
Deduct Gas Plant Butanes -854 
supplied to Refineries 
Refinery Requirements for 19162 
Crude Oil & Equivalent 
Per Day 52.4 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 3.9 
Light & Medium 48.5 

Imports 

Inventory Change 0.0 

Total 52.4 


Note: 1984 & 1985 based on Stats. Canada Catalogue 45-004. 


1985 1986 
16754 15606 
-6 
1089 1067 
2180 2869 
-1729 -866 
2149 859 
20437 19535 
-133 -162 
-903 -876 
19401 18497 
53.2 50.7 
47 5.1 
48.5 45.6 
0.0 
§3.2 50.7 
1985 1986 
16754 15657 
-6 
1089 1284 
2180 1747 
-1729 -858 
2149 858 
20437 18688 
-133 -162 
-903 -876 
19401 17650 
53.2 48.4 
47 5.1 
48.5 43.3 
0.0 
53.2 48.4 


Prairies & NWT 


Low Price Case 


1989 
15637 
1000 
2968 
-45 
862 
20422 
-146 
-876 


19400 


§3.2 


5.7 
475 


§3.2 


High Price Case 


1987 1988 
15619 15630 
1000 1000 
2968 2968 
“15 “44 
860 862 
20432 20449 
146 © -146 
876  -878 
19410 19425 
53.2 53.4 
55 55 
472 476 
0.5 
53.2 53.1 
1987 1988 
15612 15573 
1229 1245 
2154 2220 
-21 12 
857 857 
19831 19883 
146 -146 
876  -878 
18809 18859 
515 515 
55 55 
46.0 46.0 
515 515 


1989 


15551 


51.3 


1990 
15589 
1000 
3078 
85 
858 
20610 
-146 


-876 


19588 


479 


1995 
16219 
1000 
3201 
128 
889 
21437 
-146 


-913 


20378 


49.5 


2000 
17435 
1000 
3248 
177 
946 
22806 
-146 
-913 


21747 


59.4 


7.0 
52.4 


59.4 


2000 
16695 
1264 
1980 
132 
927 
20998 
-146 


-913 


19939 


Domestic demand plus product losses, own use and other corresponds to total products plus refinery LPG in Table A6-16 for 1986 to 2005. 
[a] Domestic demand includes end-use consumption, refinery LPG sales and oil used to generate electricity and steam. 
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2005 


18949 


1000 


3300 


1023 


24272 


-146 


-913 


23213 


63.6 


77 
55.9 


Vis 
50.5 


. Table A6-17 (Continued) 
Refinery Feedstock Requirements - Canada and Regions 


(Thousands of cubic metres) British Columbia and Yukon 


Low Price Case 


Total Refined Petroleum Products 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Domestic Demand [a] 8491 8399 $001 9133 9196 9207 9170 9258 9806 10565 
Deduct Product Imports -183 -114 -100 -400 = -1100 
Add Product Exports 897 1441 1124 1398 1398 1398 1398 1398 1278 1278 
Net Regional Transfers -In/+Out -1324 -1609 -2335 -2434  -2434 -2434 -2544 -2578 -2625 -2677 
Inventory +Build/-Draw 51 -193 -212 -3 -4 -49 23 54 77 
Add Product Losses, Own Use 510 568 434 441 444 445 443 447 473 510 
and Other 
Refinery Feedstock Requirements 8448 8492 8012 8535 8600 8567 8490 8479 8609 8576 
Deduct Partially Processed Oil -219 -391 -365 -365 -365 -365 -365 -365 -365 -365 
and Other Material 
Deduct Gas Plant Butanes -56 -58 -73 -73 -73 -73 -73 -73 -73 -73 
supplied to Refineries 
Refinery Requirements for 8173 8043 7574 8097 8162 8129 8052 8041 8171 8138 
Crude Oil & Equivalent 
Per Day 223 22.0 20.8 22.2 22.3 22.3 22.1 22.0 22.3 22.3 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 


Light & Medium 22.4 22.6 20.8 Dew 22.3 22.3 22.4 22.0 22.3 22.3 
Imports 
Inventory Change -0.1 -0.6 
Total 22.3 22.0 20.8 22.2 22.3 22.3 22.1 22.0 22.3 22.3 
High Price Case 
Total Refined Petroleum Products 1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 
Domestic Demand [[a] 8491 8399 8888 8924 8866 8795 8685 8344 8435 8762 
Deduct Product Imports -183 -114 
Add Product Exports 897 1441 1162 1398 1547 1546 1546 1185 1232 1177 
Net Regional Transfers -In/+Out -1324 -1609 -1305 -1796 -1862 -1770 -1692 -1476 -1622 -1896 
Inventory +Build/-Draw Si -193 -232 -13 -14 -54 -15 12 41 
Add Product Losses, Own Use 510 568 428 430 428 424 419 403 408 424 
and Other 
Refinery Feedstock Requirements 8448 8492 8941 8943 8968 8941 8943 8468 8494 8467 
Deduct Partially Processed Oil -219 -391 -365 -365 -365 -365 -365 -365 -365 -365 
and Other Material 
Deduct Gas Plant Butanes -56 -58 -73 -73 -73 -73 -73 -73 -73 -73 
supplied to Refineries 
Refinery Requirements for 8173 8043 8503 8505 8530 8503 8505 8030 8056 8029 
Crude Oil & Equivalent 
Per Day 22.3 22.0 23.3 23.3 23.3 23.3 23.3 22.0 22.0 22.0 


Crude Oil and Equivalent Supply (thousands of cubic metres per day) 


Domestic: Heavy 


Light & Medium 22.4 22.6 23.3 23.3 23.3 23.3 23.3 22.0 22.0 22.0 
Imports 
Inventory Change -0.1 -0.6 
Total 22.3 22.0 23.3 23.3 23.3 23.3 23.3 22.0 22.0 22.0 


Note: 1984 & 1985 based on Stats. Canada Catalogue 45-004. 
Domestic demand plus product losses, own use and other corresponds to total products plus refinery LPG in Table A6-16 for 1986 to 2005. 
[a] Domestic demand includes end-use consumption, refinery LPG sales and oil used to generate electricity and steam. 
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Table A6-18 


Crude Oil and Equivalent Supply and Demand - Canada 


(Thousands of cubic metres per day) 


TOTAL CRUDE OIL 1984 


Domestic Supply 
Actual Production & Productive Capacity 


Heavy 49.2 
Light and Medium Crude Oil 194.3 
and Equivalent 
Gas Plant Butanes 2.8 
Other Material and Partially 4.7 
Processed Oil 
Pipeline Inventory -Build/+Draft 0.3 
Total Domestic Supply of 251.3 


Crude Oil and Equivalent 


Domestic Feedstock Requirements 


From Indigenous Sources: 
Heavy 13.5 
Light and Medium Crude Oil 180.5 
and Equivalent 
Gas Plant Butanes 


Other Material and Partially Ts 
Processed Oil 
From Foreign Sources 33.0 
Refinery Inventory -Build/+Draft -0.7 
Total Feedstock Requirements 233.8 


Excess of Domestic Supply Over 
Domestic Requirements 


Heavy 36.0 
Light and Medium 13.8 
Total 49.8 


1985 


54.0 
193.6 


2.8 
6:7. 


6.1 


263.2 


15.2 
163.2 


9.5 


42.9 


0.2 


231.0 


41.9 
33.4 


75.3 


1986 


64.4 
204.3 


29 
6.4 


278.0 


16.2 
155.1 


9.3 


47.6 


228.2 


48.2 
49.2 


97.4 


1987 


63.1 
194.1 


2.9 
6.4 


266.5 


16.8 
160.3 


9.3 


48.1 


234.5 


46.3 
33.8 


80.1 
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1988 


54.7 
184.0 


29 
6.4 


248.0 


17.0 
160.5 


9.3 


48.6 


235.4 


37.7 
23.5 


61.2 


Low Price Case 


1989 


48.3 
176.0 


Zo 
6.5 


233.7 


17.3 
161.2 


9.4 


48.6 


236.5 


31.0 
14.8 


45.8 


1990 


50.2 
162.5 


2.9 
6.6 


222.2 


17:5 
162.0 


9.5 


48.6 


237.6 


32.7 
0.5 


33.2 


1995 


47.3 
122.6 


3.0 
4.5 


177.4 


16.5 
122.6 


75 


93.3 


239.9 


30.8 
0.0 


30.8 


2000 


42.8 
100.3 


3.1 
4.5 


150.7 


17 
100.3 


7.6 


119.2 


244.8 


25.1 
0.0 


25.1 


2005 


40.5 
81.0 


3.1 
4.5 


129.1 


19.0 
81.0 


76 


142.4 


250.0 


21:5 
0.0 


21.5 


Table A6-18 (Continued) 
Crude Oil and Equivalent Supply and Demand - Canada 


(Thousands of cubic metres per day) Low Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


1. HEAVY CRUDE OIL 


Domestic Supply 

Actual Production and Productive 492 540 644 & 632.1 DAs AOS OU! 2m a Ay or Ae oan a! 
Capacity 

Inventory -Build/+Draft 0.3 3.1 

Total Supply 495000573) 64.4 63.1 O4:f 2048.3. 502" ATS 42.8" 40:5 


Domestic Feedstock Requirements 
From Indigenous Sources 


Atlantic 0.2 0.2 
Quebec 2.1 te 1.8 1.8 1.9 1.9 2.0 
Ontario 7.3 8.5 9.3 9.5 9.6 9.7 Sf) SAO OF TS 
Eastem Canada DEr cep tOat 1d Pe Someco tion be fe tO) STOE7 =" 143 
Praines & NWT 3.9 48 Se 55 55 5:7 5.8 6.3 7.0 ray 
British Columbia & Yukon 
Westem Canada 3.9 4.8 §31 ee) 5:5 Si 5.8 6.3 7.0 ray 
Canada Joma choo. ENOOe TtrO ne bie 9 12,5. 016.5"). 17.7 ~'19,0 
Excess of Domestic Supply over COO Wal oO uaa e403: ola » 310-5) 62:7, 30.8 °° 25.1 21S 


Domestic Requirements 


2. LIGHT AND MEDIUM CRUDE OIL 
AND EQUIVALENT 


Domestic Supply 


Actual Production and 

Productive Capacity 

East Coast 

Beaufort Sea 

W. Canada 1943 1936 2043 1941 184.0 1760 1625 1226 100.3 81.0 


Inventory -Build/+Draft 3.0 
Total Domestic Supply 1943 1966 2043 1941 1840 1760 1625 1226 100.3 81.0 


Domestic Feedstock Requirements 
From Indigenous Sources 


Atlantic 8.7 2.3 
Quebec 29.1 Aiea eGo Ie. 18.7) AB 6 
Ontario 71.9 68.1 69.9 Ton 71.9 ee 73.4 Sil 25.6 2.8 
Eastem Canada 10S 7 sumoete rear) 90-9, 90:6: . 91.4. .992.0 >. 51:1 25.6 2.8 
Praines & NWT a6 deacon doo, Af °) 47.6'...47.5.. 47.9. A956. (524° 55.9 
British Columbia & Yukon Coammreee. selon aiece (ees “223. 2241 CAD Gee a Gee 
Westem Canada 70.8 Cet 66.4 69.4 69.9 69.8 70.0 TAS 74.7 78.2 
Canada (SO Saas cemOONen 1603051605 161-2) 9162105 9122.6 100.3 81.0 
Excess of Domestic Supply over 13.6; 0 ece.4e aoe. (338. 23.5 14.8 0.5 0.0 0.0 0.0 
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Table A6-18 (Continued) 
Crude Oil and Equivalent Supply and Demand - Canada 


(Thousands of cubic metres per day) 


TOTAL CRUDE OIL 1984 1985 1986 


Domestic Supply 
Actual Production & Productive Capacity 


Heavy 492.5 5405 64:9 

Light and Medium Crude Oil 194.3 193.6 205.0 
and Equivalent 

Gas Plant Butanes 2.8 2.8 2.9 

Other Material and Partially 4.7 6.7 6.4 
Processed Oil 

Pipeline Inventory -Build/+Draft 0.3 6.1 

Total Domestic Supply of 251-3 2638.2) 5279.2 


Crude Oil and Equivalent 


Domestic Feedstock Requirements 


From Indigenous Sources: 


Heavy 135 15.2 16.2 
Light and Medium Crude Oil sis ese bee! 
and Equivalent 
Gas Plant Butanes 
Other Material and Partially TAs 9.5 9.3 
Processed Oil 
From Foreign Sources OS OF 429 4615 
Refinery Inventory -Build/+Draft -0.7 0.2 
Total Feedstock Requirements 233.8 231.0 224.4 


Excess of Domestic Supply Over 
Domestic Requirements 


Heavy 36.0" W419. | 4837 
Light and Medium 13:05) 9 bac-4 6 052.6 
Total AQ: 8 Oo) 10 ILS 


High Price Case 


1987 


68.2 
194.7 


29 
6.4 


2fere 


16.8 
158.1 


9.3 


47.5 


231.7 


51.4 
36.6 


88.0 


1988 


63.7 
185.8 


29 
6.4 


258.8 


17.0 
158.4 


9.3 


48.0 


232.7 


46.7 
27.4 


74.1 


1989 


63.2 
1784 


29 
6.5 


250.7 


17.3 
158.8 


9.4 


48.0 


233.5 


45.9 
19.3 


65.2 


1990 


73.1 
165.3 


2.9 
6.6 


247.9 


Wee 
158:5 


95 


48.0 


233.5 


55.6 
6.8 


62.4 
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1995 


93.7 
132.5 


3.0 
4.5 


233.7 


16.5 
ICES 


ren) 


73.8 


230.3 


Vie 
0.0 


Ti 


2000 


94.3 
149.8 


3.1 
4.5 


250167. 


17.7 
149.8 


FAS 


59.1 


234.2 


76.6 
0.0 


76.6 


2005 


114.2 
128.2 


3.1 
4.5 


250.0 


19.0 
128.2 


7.6 


83.8 


238.6 


95.2 
0.0 


95.2 


Table A6-18 (Continued) 
Crude Oil and Equivalent Supply and Demand - Canada 


(Thousands of cubic metres per day) High Price Case 


1984 1985 1986 1987 1988 1989 1990 1995 2000 2005 


1. HEAVY CRUDE OIL 


Domestic Supply 

Actual Production and Productive AO} ee o4 Om 64:0 OOr2 gOS an OS 2m Lon Sih y/  leyelshn 1 4) 5 |e 
Capacity 

Inventory -Build/+Draft 0.3 3.1 

Total Supply AGS; Orel Garam "GS. 2 63:7 63:2, 73-1 98:7 ¢ 94:3. 114.2 


Domestic Feedstock Requirements 
From Indigenous Sources 


Atlantic 0.2 0.2 
Quebec 2.1 alate 1.8 1.8 1.9 1.9 2.0 
Ontario fe 8.5 9.3 9.5 96 9.7 9.7 10.2 10.7 ah 
Eastem Canada 96 10.4 11.1 alee 11.5 11.6 tile, 10.2 10.7 Wiles! 
Prairies & NWT 3.9 4.8 Ont BS 5.5 7h 5.8 6.3 7.0 heh 
British Columbia & Yukon 
Westem Canada 3.9 48 5.1 55 git) S70 5.8 6.3 720 TL 
Canada Kes) Dee 16.2 16.8 17.0 17.3 lived 16.5 WWarA 19.0 
Excess of Domestic Supply over WOO eA) oe Aoriee mete NAO f) io.) 9 55.6) 72 1 76:6 595-2 


Domestic Requirements 


2. LIGHT AND MEDIUM CRUDE OIL 
AND EQUIVALENT 


Domestic Supply 

Actual Production and 

Productive Capacity 
East Coast 35 17.5% Glee 
Beaufort Sea 17.5 lies: 
W. Canada NOAtS POS Ome cOS Oba 940/, 185.0.) 17d Odo t2o.01 4s 93.2 

Inventory -Build/+Draft 3.0 

Total Domestic Supply DOA OG.6 205 OM GNO4 on oo.Ci i (Ole Gon) (Oe. on 140, mli28.2 


Domestic Feedstock Requirements 
From Indigenous Sources 


Atlantic 8.7 2.3 “Royer RS ee al Wigs: 
Quebec 29.1 AiO it. iO! DE.8 8 N.T. 
Ontario 719) 68.4 BT Om O08 es 721 fas 61.82 —62:8 > vse 2 
Eastern Canada 109.7. 92.1 85:8" (88.8 89.1 89.9), 7 +90,0%2 65.95) [808 755.7 
Prairies & NWT Ab 4eue so see ao au AGO. (46.00 (45.6 0" 46.2) 45:2. 647.5) «505 
British Columbia & Yukon Peer OE es OU eo ae tesoe Sea00 20.0, 220) 06220" 220 
Wester Canada AOBe 1151 bG-Omeoode "69.3, 168:0'%s 68.5) 672. 9869.52") 72.5 
Canada 1805uRios2 15245 158: 158.4. °158.8 158:5° 1325 149.8. 1282 
Excess of Domestic Supply over 13:8, 2 S345 52:6. 36.6" 27.4 19.3 6.8 0.0 0.0 0.0 


Domestic Requirements 
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Appendix 7 


Table A7-1 
Historical Data - Natural Gas Liquids Production Canada 


(Thousands of Cubic Metres per Day) 


1965 1966 1967 1968 1969 1970 1971 12 21973 1974 


Ethane Gas Plants[a] - - - 0.1 0.3 0.4 1.0 0.9 1.1 er 

Propane Gas Plants[a] 4.6 5.6 6.4 Tak 8.2 9.8 12.2 14.5 16.4 16.3 
Refineries[b] 17 1.9 2.0 2.0 aut 2.3 es 2.3 2.6 2.6 
Total 6.3 7.5 8.4 9.1 10.3 12.1 14.5 16.8 19.0 18.9 

Butanes Gas Plants[a] 3.1 3.7 4.2 4.8 5.2 6.4 8.0 9.6 10.8 11.0 
Refineries[b] 1.6 1.8 1.7 1.6 £5 ae 0.7 0.4 OF 0.9 
Total 4.7 55 5.9 6.4 6.7 7.6 8.7 10.0 115 11.9 

Pentanes 

Plus Gas Plants[a,c] 122 12.7 13.3 14.4 16.9 19.4 21.0 26.8 27.6 26.4 


1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 


Ethane Gas Plants[a] 1.7 1.5 1.8 4.8 10.8 eM 13.8 12.7 13.9 16.6 

Propane Gas Plants[a] 17.0 16.2 16.3 15.5 16.9 16.2 15.8 15.8 15.3 16.5 
Refineries[b] 3.1 3.5 3.7 3.6 3.5 3.8 3.7 3.2 3.5 3.6 
Total 20.1 19.7 20.0 19.1 20.4 20.0 19.5 19.0 18.8 20.1 

Butanes Gas Plants[a] 12 10.8 10.9 10.1 10.9 10.2 9.8 9.8 9.5 9.8 
Refineries[b] 1.0 1.0 1.4 Us 1.9 23 2.9 25 26 2.4 
Total 12.2 11.8 12.3 11.6 12.8 125 fh 12.3 12.1 12.2 

Pentanes 

Plus Gas Plants[a,c] 24.8 21.8 21.5 19.4 19.3 17.4 16.7 16.4 15.4 16.1 


Notes:[a] Provincial NGL gas plant production figures have been adjusted upwards to 
account for each gas liquid component of mixes injected in miscible flood or other injection 
schemes. Production of specification ethane did not begin until 1974. 
[b] Refinery production is net of own use. Source: 1965 - 1974 Statistics Canada, 
1975 - 1984 NEB 145 summaries. 
[c] Includes field condensate production. 
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Table A/-2 


Natural Gas Liquids Production - Canada 


(Thousands of Cubic Metres Per Day) 


Ethane Gas Plants 


Propane Gas Plants 
Refineries 
Total 


Butanes Gas Plants 
Refineries 
Total 


Pentanes 
Plus[a] Gas Plants 


Ethane Gas Plants 


Propane Gas Plants 
Refineries 
Total 


Butanes Gas Plants 
Refineries 
Total 


Pentanes 
Plus[a] Gas Plants 


1985 
17.5 
16.9 

3.0 
19:9 
9:7 


ee 
ites 


17.2 


1985 
175 
16.9 

3.0 
19:9 
9.7 


2.2 
119 


17-2 


Note:[a] Includes field condensate. 


1986 
eae 
17.1 

2.9 
20.0 
9.8 


ras 
12.0 


17.0 


1986 
22.3 
Wat 

72a) 
20.0 
9.8 


ae 
11.9 


17.0 


1987 
25.4 
17.6 

3.1 
20.7 
9.9 


2.3 
12.2 


1 


1987 
25.3 
eS 

3.0 
20.5 
39 


roles 
121 


re 


Low Price Case 


1988 
reat Ges 
18.9 

3.1 
22.0 
10.5 


2.3 
12.8 


17.8 


1989 
28.1 
20.4 

3.1 
23.5 
11.3 


2.3 
13.6 


18.7 


High Price Case 


1988 
26.9 
18.5 

3.0 
21.5 
10.3 


2.2 
125 


17.6 
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1989 
27.6 
19.9 

3.0 
22.9 
11.0 


ae 
13.2 


18.3 


1990 
26.6 
19.4 

3.1 
22.5 
10.8 


2.3 
13.1 


WF. 


1990 
20:9 
18.8 

3.0 
21.8 
10.4 


Paz 
12.6 


Wc 


1995 
23.6 
16.6 

3.2 
19.8 
9.1 


2.3 
11.4 


14.0 


1995 
22.4 
15.4 

3.0 
18.4 
8.4 


2.2 
10.6 


13.1 


2000 


16.2 


13.1 


16.3 


10.9 


2005 
8.6 
re. 
3.3 

10.8 
4.3 


2.4 
637 


6.8 


10.8 


Table A7-3 


Ethane Production from Gas Plants - Canada and Provinces 


(Cubic Metres Per Day) 


1985 

Alberta 
Bonnie Glen (Texaco) 662 
Elmworth (Cdn Hunter)* 347 
Elmworth (Sulpetro)* 200 
Judy Creek (Esso)* 35 
Jumping Pound (Shell) 280 
Kaybob South (Chevron) 0 
Nipisi (Amoco)* 35 
Peco (Ocelot)* 0 
Rainbow (Total)* Yeo 
Swan Hills (Shell)* 30 
Turner Valley(W. Decalta) 0 
Waterton (Shell) 477 
Wembley (Dome) 0 
Other 200 
Sub-Total 2791 
Cochrane 5408 
Edmonton Ethane 1172 
Empress 7960 
Alberta Total 17331 
Saskatchewan Total 121 
Canada Total 17452 


1986 


516 
898 
862 
2291 
411 
268 
31 
136 
648 
30 
80 
432 
528 
200 
7131 


5559 
1745 
7630 
22065 
170 


22235 


Note:[*] All or part of the production is entrained in 


1985 
Alberta 
Field Plant 
Sub-Total[a] 2791 
Cochrane 5408 
Edmonton Ethane 1172 
Empress 7960 
Alberta Total 17331 
Saskatchewan Total 121 
Canada Total 17452 


Note:[a] See Low Price Case for details. 


1986 


7131 
5059 
1745 
7653 
22088 
170 


22258 


1987 


401 
1092 
866 
2795 
410 
1018 
28 
270 
568 
27 
160 
393 
902 
200 
8930 


5771 
1810 
8763 
25274 
170 


25444 


1988 


312 
1091 
860 
2960 
409 
1139 
25 
270 
496 
25 
160 
364 
1002 
200 
9113 


5741 
1861 
10307 
27022 
170 


27192 


an ethane plus mix. 


1987 


8930 
5771 
1810 
8607 
25118 
170 


25288 


1988 


9113 
5741 
1861 
9971 
26686 
170 


26856 


Low Price Case 


1989 


242 
978 
800 
2657 
405 
1017 
22 
270 
434 
24 
160 
337 
1116 
199 
8462 


5605 
1900 
11931 
27898 
170 


28068 


1990 


High Price Case 


1989 


8462 
5605 
1900 
11428 
27395 
170 


27565 


1990 


7771 
5076 
1925 
10989 
25761 
170 


25931 


1995 


75 
524 
427 

2838 
314 
CANE 

11 
270 
192 

16 
160 
230 

1184 
130 
6953 


3384 
1954 
11191 
23482 
130 


23612 


1995 


6953 
3384 
1954 
9994 
22285 
130 


22415 


2000 


16174 


2000 


4482 
982 
1909 
8295 
15668 
91 


15759 


2005 


8634 


2005 


3360 
423 
1836 
7873 
13492 
65 


13557 
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Table A7-4 
Propane Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


British Columbia-Total 189 475 495 545 565 575 440 460 515 
Alberta 
From Existing Plants 
Acheson (ICG) 113 102 89 77 67 58 29 14 7 
Ante Creek (Amoco)* 32 28 25 22 20 18 11 7 13 
Bigoray (Chevron)* 30 6 35 31 26 21 6 2 0 
Bonnie Glen (Texaco) VUZE 995 839 711 608 525 278 212 60 
Brazeau (Chevron)* 52 65 62 58 50 43 21 13 8 
Brazeau (Petro-Canada, 2 Plants)* 79 105 90 81 69 63 42 18 14 
Brazeau (Wolcott)* 97 92 86 80 73 66 43 25 13 
Campbell Namao (Norcen) 16 15 15 13 12 12 Us 3 2 
Caroline (All Plants) 161 159 156 150 142 134 90 59 39 
Carrot Creek (All Plants)* 50 52 51 51 50 49 47 45 30 
Carson Creek (Mobil) 286 265 227 190 158 143 51 14 1 
Carstairs (Home) 215 217 206 195 186 180 100 50 30 
Cranbeny (All Plants)* 118 116 113 110 108 106 Th 46 27 
Crossfield (Petrogas) 124 110 97 86 77 68 40 23 6 
Elmworth (Cdn Hunter)* 131 301 394 369 334 286 172 74 41 
Elmworth (Sulpetro)* 53 288 309 290 262 253 140 60 33 
Ferier (Amerada) 178 159 143 128 114 102 59 34 6 
Ferrier (Others)* 44 40 36 32 28 24 15 9 6 
Garrington (All Plants)* 80 63 41 36 30 21 5 0 ) 
Ghost Pine (Gulf)* 16 16 16 16 16 16 14 9 6 
Gilby (All Plants)* 147. 121 116 106 95 85 54 35 22 
Harmattan Elkton (Cdn Sup) 365 450 505 494 483 477 400 192 85 
Homeglen-Rimbey (Gulf) 972 835 682 574 492 429 240 236 195 
Hussar (All Plants)* 81 81 81 81 81 81 81 67 47 
Joffre (All Plants)* 16 15 14 11 11 10 if 4 3 
Judy Creek (Esso)* 1390 1339 1236 1189 1130 1020 928 820 705 
Jumping Pound (Shell) 162 163 163 162 161 158 125 88 51 
Karr (Canadian Hunter) 72 142 184 184 183 182 W777, 138 66 
Kaybob (Petro-Canada)* 113 136 121 109 98 89 50 27 16 
Kaybob South (Chevron)* 428 353 289 248 202 148 2 10 7 
Kaybob South (HBOG)* 379 330 260 213 165 100 0 0 0 
Leduc-Woodbend (Esso) 48 45 40 37 32 28 0 0 0 
Mitsue (Chevron) 97 0 0 0 210 194 131 86 56 
Nevis (Gulf) 377 322 265 227 190 164 90 55 41 
Nipisi (Amoco)* 56 50 45 40 36 32 21 13 6 
Niton (Esso)* 27 28 28 27 27 26 25 24 20 
Olds (Amerada) 50 50 50 50 50 50 40 21 13 
Paddle R (Cities Service)* 122 101 85 70 58 48 15 8 4 
Peco (Ocelot)* 98 101 99 96 93 89 75 36 18 
Pembina (ALL PLANTS) 125 123 118 113 107 101 73 52 39 
Quirk Creek (Esso) 55 117. 85 149 130 110 1S, 43 22 
Rainbow (All Plants)* 648 585 518 457 405 359 202 153 234 
Redwater (Esso) 62 66 63 SY/ 52 47 34 20 12 
Ricinus (Amoco) 342 323 303 280 264 245 184 120 65 
Simonette (Shell)* 32 35 30 25 22 18 12 6 4 
Strachan (Gulf) 156 150 140 131 122 Phe 89 60 26 
Swan Hills (Shell)* 61 61 58 55 51 48 35 25 16 
Sylvan Lake (Chevron) 53 47 38 33 27 23 10 6 2 


> 


Note:[*] All or part of the production is entrained in an NGL mix. 
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Table A7-4 (Continued) 
Propane Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 
1985 1986 1987 1988 1989 1990 1995 2000 2005 


Sylvan Lake (HBOG) 89 78 72 65 58 53 28 10 


5 
Sylvan Lake (General American) 26 26 25 24 23 22 21 15 i 
Tumer Valley (W Decalta) 91 82 73 66 58 52 30 13 11 
Twinning (Mobil) 26 ee) 24 22 21 20 16 11 6 
Waterton (Shell) 352 314 287 261 238 208 175 80 40 
Wayne Rosedale (All Plants) 39 34 31 27 24 21 10 6 4 
Willesden Green (Dome) oe) 53 53 53 53 53 46 26 16 
Willesden Green (Texaco) 23 22 21 20 19 18 14 11 9 
Other Field Plants 190 167 147 138 130 123 80 60 46 
Sub-Total 10445 10194 9379 8620 8031 7234 4869 3294 2261 
Cochrane 1528 1571 1631 1622 1584 1434 956 277 120 
Edmonton Ethane 561 821 857 981 1020 1006 910 818 726 
Empress 3923 3760 4318 5079 5879 5729 Do1D 4290 1450 
Field Plant Production 
From Uncommitted Reserves 
and Reserves Additions 0 0 670 1760 3080 3200 3730 3830 2290 
Alberta-Total 16457 16346 16855 18062 19594 18603 15980 12509 6847 
Saskatchewan-Total 208 260 260 260 260 255 195 135 100 
Canada-Total 16854 17081 17610 18867 20419 19433 16615 13104 7462 


Note:[*] All or part of the production is entrained in an NGL mix. 
High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


British Columbia-Total 189 470 490 535 560 570 405 430 450 
Alberta 
Existing Field Plants[a] 10445 10194 9379 8620 8031 7234 4869 3294 2261 
Cochrane 1528 1571 1631 1622 1584 1434 956 277 120 
Edmonton Ethane 561 821 857 981 1020 1006 910 818 726 
Empress 3923 3772 4242 4914 5632 5415 4925 4088 3880 
Field Plant Production 
From Uncommitted Reserves 
and Reserves Additions 0 0 615 1615 2835 2895 3155 3635 4770 
Alberta-Total 16457 16358 16724 WASP 19102 17984 14815 12112 sn Who A 
Saskatchewan-Total 208 260 260 260 260 255 195 135 100 
‘Canada-Total 16854 17088 17474 18547 19922 18809 15415 12677 12307 


Note:[a] See Low Price Case for detailed plant forecasts. 
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Table A7-5 


Butanes Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) 


1985 
British Columbia-Total 208 
Alberta 
From Existing Plants 

Acheson (ICG) 60 

Ante Creek (Amoco)* 22 

Bigoray (Chevron)* 14 

Bonnie Glen (Texaco) 786 

Brazeau (Chevron)* 28 

Brazeau (Petro-Canada, 2 Plants)* 36 

Brazeau (Wolcott)* 111 

Campbell Namao (Norcen) 15 

Caroline (All Plants) 146 

Carrot Creek (All Plants)* 32 

Carson Creek (Mobil) 146 

Carstairs (Home) 165 

Cranberry (All Plants)* 

Crossfield (Petrogas) 

Elmworth (Cdn Hunter)* 

Elmworth (Sulpetro)* 

Ferier (Amerada) 


75 

92 

55 

22 

99 

Ferrier (Others)* 38 
Garrington (All Plants)* 44 
Ghost Pine (Gulf)* 25 
Gilby (All Plants)* 83 
Harmattan Elkton (Cdn Sup) 267 
Homeglen-Rimbey (Gulf) 524 
Hussar (All Plants) 65 
Joffre (All Plants)* 14 
Judy Creek (Esso)* 730 
Jumping Pound (Shell) 140 
Karr (Canadian Hunter) 29 
95 

448 

411 

38 

62 

220 

45 

27 

35 

67 


Kaybob (Petro-Canada)* 

Kaybob South (Chevron)* 

Kaybob South (HBOG)* 

Leduc-Woodbend (Esso) 

Mitsue (Chevron) 

Nevis (Gulf) 

Nipisi (Amoco)* 

Niton (Esso) 

Olds (Amerada) 

Paddle R (Cities Service)* 

Peco (Ocelot)* 49 
Pembina (All Plants) 81 
Quirk Creek (Esso) 42 
Rainbow (All Plants)* 513 
Redwater (Esso) 51 
Ricinus (Amoco) 195 
Simonette (Shell)* 22 
Strachan (Gulf) 128 
Swan Hills (Shell)* 31 
Sylvan Lake (Chevron) 35 


Note:[*] All or part of the production is entrained in an NGL mix. 


1986 1987 
340 350 
56 49 
20 18 
18 Ws 
643 536 
35 34 
47 42 
102 94 
14 13 
144 141 
31 30 
135 115 
153 142 
74 72 
80 71 
126 167 
122 130 
85 74 
34 30 
36 26 
25 25 
85 81 
369 359 
455 363 
65 65 
13 10 
831 784 
141 144 
58 Tis. 
114 101 
377 312 
345 280 
35 32 
0 0 
195 166 
41 6 
30 2 
35 35 
56 47 
51 50 
80 77 
96 70 
454 403 
43 41 
186 173 
22 19 
120 115 
31 2 
30 26 


1988 


Low Price Case 


1989 


390 


1990 


400 
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1995 


2000 


2005 


345 


15 
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Table A7-5 (Continued) 
Butanes Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 
Sylvan Lake (HBOG) 48 47 39 


37 32 28 18 6 3 
Sylvan Lake (General American) 24 24 24 23 23 23 23 18 9 
Tumer Valley (W Decalta) 63 54 47 42 37 33 20 7 6 
Twinning (Mobil) 10 10 9 8 8 8 6 4 3 
Waterton (Shell) 291 258 235 214 193 172 152 70 7.) 
Wayne Rosedale (All Plants) 38 33 30 2 24 21 11 6 4 
Willesden Green (Dome) 45 45 45 45 45 45 44 26 13 
Willesden Green (Texaco) 13 12 12 11 11 10 8 5 
Other Field Plants 105 90 80 73 69 65 44 31 23 
Sub-Total 7095 6911 6266 5733 5304 4798 3096 1991 1365 
Cochrane 505 519 539 536 523 474 316 92 40 
Edmonton Ethane 204 342 346 400 437 443 437 390 332 
Empress 1583 1518 1743 2050 2374 2313 2226 1732 584 
Field Plant Production 
From Uncommitted Reserves 
and Reserves Additions 0 0 500 1200 2100 2170 2535 2600 1560 
Alberta-Total 9387 9290 9394 9919 10738 10198 8610 6805 3881 
Saskatchewan-Total 131 165 165 165 165 162 125 85 60 
Canada-Total 9726 9795 9909 10454 11293 10760 9050 7210 4286 


Note:[*] All or part of the production is entrained in an NGL mix. 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


British Columbia-Total 208 335 345 370 385 390 300 305 315 
Alberta 
Existing Field Plants[a] 7095 6911 6266 5733 5304 4798 3096 1991 1365 
Cochrane 505 519 539 536 523 474 316 92 40 
Edmonton Ethane 204 342 346 400 437 443 437 390 332 
Empress 1583 1523 1712 1984 2273 2186 1988 1650 1566 


Field Plant Production 
From Uncommitted Reserves 


and Reserves Additions 0 0 480 1095 1925 1965 2145 2470 3240 
Alberta-Total 9387 9295 9343 9748 10462 9866 7982 6593 6543 
Saskatchewan-Total 131 165 165 165 165 162 125 85 60 
Canada-Total 9726 9795 9853 10283 11012 10418 8407 6983 6918 


Note:[a] See Low Price Case for detailed plant forecasts. 
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Table A7-6 
Pentanes Plus Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 
1985 1986 1987 1988 1989 1990 1995 2000 2005 
From Existing Plants 
British Columbia[a] 


Total 375 388 396 411 430 450 365 367 379 


Alberta 


Bow River Pipelines 


Empress (Petro-Canada) 280 250 305 305 305 305 305 305 79 
Provost 42 39 36 33 31 2 20 14 10 
Vulcan 25 22 19 17 15 13 7 4 2 
Others 43 41 38 35 32 26 21 16 13 
Total 390 352 398 390 383 373 353 339 104 


Co-ed Pipe Line 


Caroline (Dome) 163 160 156 142 ~ 122 101 58 38 25 
Cochrane 201 206 214 213 208 189 126 36 16 
Edmonton Ethane 79 205 208 235 260 264 248 187 108 
Empress (Dome) 348 326 353 477 609 584 549 399 159 
Empress (Wolcott) 12 40 50 50 50 50 50 0 0 
Ferrier (4 Plants) 50 45 40 36 33 2 18 12 if 
Garrington (4 Plants) 34 30 26 23 20 ie 8 0 0 
Judy Creek (Esso)* 540 537 508 460 450 427 350 280 233 
Leduc-Woodbend 47 39 32 26 22 18 0 0 0 
Minnehik-Rosedale (Candel) 108 98 90 84 78 70 42 26 16 
Pembina 193 193 191 182 ATT 169 132 105 81 
Quirk Creek 60 131 95 166 150 140 98 54 28 
Ricinus (Amoco) 275 250 230 210 201 185 115 80 25 
Ricinus West (Canterra) 110 112 TA5 122 126 125 119 51 21 
Strachan (Gulf) 457 424 402 352 327 302 215 146 35 
Willesden Green (Dome) 33 33 33 33 33 33 29 18 11 
Others 28 23 A 16 15 14 10 i 5 
Total 2738 2852 2760 2827 2881 2715 2167 1439 770 


Cremona Pipeline 


Bumt Timber (Shell) 31 31 31 31 31 30 19 12 8 
Carstairs (Home) 294 275 250 217 200 190 95 45 25 
Crossfield (Petrogas) 164 148 130 115 102 90 43 24 2 
Crossfield East (Amoco) 17 17 17 17, 17 UG 11 fi 5 
Harmattan Elkton (Cdn Superic 511 575 625 653 641 640 530 247 109 
Lone Pine Creek (Cdn Sup) 17 16 15 13 12 11 6 4 2 
Lone Pine Creek (HBOG) 111 143 179 174 159 144 89 55 34 
Olds (Amerada) 68 69 67 65 64 62 49 30 18 
Others 22 22 21 20 20 19 15 8 5 
Total 1235 1296 1335 1305 1246 1203 857 432 208 


Note:[*] All or part of the production is entrained in an NGL mix. 
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Table A7-6 (Continued) 
Pentanes Plus Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 
1985 1986 1987 1988 1989 1990 1995 2000 2005 
Federated Pipe Lines 
Total 224 211 197 181 166 154 107 74 51 


Gibson Petroleum 


Acheson (ICG) 37 38 33 28 24 21 10 5 2 

Paddle River 40 36 34 30 26 22 8 4 2 

Wilson Creek (Amerada) 26 26 24 22 20 18 12 6 3 

Total 103 100 91 80 70 61 30 1S i 
Gulf Alberta Pipe Line 

Cessford (HBOG) 13 14 14 14 14 14 14 12 9 

Ghost Pine (Gulf)* 42 42 43 44 44 44 37 23 14 

Hussar (Canterra) 37 37 37 37 37 37 37 25 17 

Nevis (Chevron) 14 13 12 11 10 9 6 4 2 

Nevis (Gulf) 164 155 139 126 115 106 78 58 40 

Wayne Rosedale (All Plants) 55 50 47 43 39 37 24 15 11 

Others 175 163 151 140 131 122 84 59 41 

Total 500 474 443 415 390 369 280 196 134 
Imperial Pipeline Excelsior 

Others 2 2 2 2 1 1 1 1 1 

Total 2 2 2 a 1 1 1 1 1 
Imperial Pipe Line - Ellerslie 

Campbell Namao (Norcen) 15 13 12 11 9 5 2 0 0 

Total 15 13 12 11 9 5 2 0 0 
Imperial Pipe Line - Redwater 

Redwater 27 25 23 21 20 19 15 9 6 

Total 27 25 23 21 20 19 15 9 6 
Murphy Oil 

Total 2 2 2 2 2 2 1 1 1 


Note:[*] All or part of the production is entrained in an NGL mix. 
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Table A7-6 (Continued) 
Pentanes Plus Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 
1985 1986 1987 1988 1989 1990 1995 2000 


Peace River Oil Pipe Line 


Carson Creek (Mobil) 170 164 155 145 126 124 51 17 
Dunvegan (Anderson) 144 130 1S 100 91 83 60 35 
Elmworth (Total) 132 254 304 283 257 233 136 57 
Gold Creek 95 91 86 82 80 79 55 26 
Greencourt 8 8 8 8 8 8 6 3 
Josephine 33 47 49 49 49 49 38 18 
Karr(Cdn Hunter)* 35 64 81 80 79 Tel 72 55 
Kaybob (Petro-Canada) 106 135 129 122 118 115 8 45 
Kaybob South (Chevron)* 1545 1379 1200 1128 846 637 173 68 
Kaybob South (HBOG)* 946 920 880 870 700 560 0 0 
Simonette (Shell) 55 50 45 38 27 22 15 8 
Sinclair (Dome) 54 45 33 25 19 6 3 0 
Sturgeon Lake South 69 68 61 55 49 45 27 16 
Wapiti 90 86 80 74 69 64 45 31 
Whitecourt 21 21 21 21 21 21 20 12 
Windfall 276 230 169 125 97 73 29 15 
Others 91 85 PTO Par 70 64 43 31 
Total 3870 3777 3494 3280 2706 2260 781 437 
Pembina Pipe Line 
Brazeau (Canterra) 41 44 43 39 36 33 22 16 
Brazeau (HBOG) 133 152 169 166 164 161 98 60 
Brazeau (Petro-Canada,2 Plar Pal Wi 401 380 356 342 327 256 195 
Brazeau (Wolcott) 1220 1146 1077 980 895 814 508 317 
Carrot Creek (Amoco & Sabine 24 25 35 35 25 25 24 23 
Leaman (Dome)* 14 14 13 12 11 10 tf 4 
Niton (Esso) 38 36 6 35 35 35 34 34 
Peco (Ocelot)* res 76 73 71 69 65 56 27 
Pembina 392 392 388 370 360 343 267 212 
Rosevear (Shell) 29 29 29 29 29 29 22 14 
Rosevear (Suncor) 20 20 20 20 20 20 13 9 
Willesden Green (2 Plants) 19 18 17 16 16 15 15 9 
Others 53 eX} 46 44 40 34 21 13 
Total 2277 2406 2316 2163 2042 1911 1343 933 
Rainbow Pipe Line 
Cranberry (Dome) 400 493 483 471 462 455 366 201 
Cranberry (Shell) 33 40 40 40 37 34 22 13 
Mitsue (Chevron) 32 0 0 0 ras 71 48 32 
Nipisi (Amoco)* 25 22 20 18 16 14 8 4 
Rainbow (Total)* 541 508 465 428 396 368 224 170 
Total 1031 1063 1008 957 988 942 668 420 


Note:[*] All or part of the production is entrained in an NGL mix. 
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2005 
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251 


a 


(Cubic Metres per Day) 


Caroline (Citadel & HBOG) 
Ferrier (Amerada) 

Gilby (Chevron)* 

Gilby (Petro-Canada)* 
Gilby (Others) 

Innisfail (Shell) 

Sylvan Lake (Chevron) 
Sylvan Lake (Gen American) 
Sylvan Lake (HBOG) 
Twinning (Mobil) 

Waterton (Shell) 
Wimborne (Mobil) 

Others 


Total 


Bonnie Glen (Texaco) 
Homeglen-Rimbey (Gulf) 


Total 


Others 


Total 


Gilby (Texaco) 

Jumping Pound (Shell) 
Turner Valley (West Decalta) 
Wildcat Hills (Petro-Canada) 


Total 


Edson (HBOG) 
Sundance (Dome) 
Others 


Total 


1985 


464 


Low Price Case 


Note:[*] All or part of the production is entrained in an NGL mix. 


Table A7-6 (Continued) 
Pentanes Plus Production from Gas Plants - Canada and Provinces 


1986 1987 1988 1989 1990 1995 2000 
Rangeland Pipe Line 
132 130 129 128 126 84 56 
70 60 54 48 43 235 15 
24 23 21 19 17 10 6 
63 63 63 57 51 34 24 
20 19 18 16 14 10 6 
23 18 14 11 9 3 0 
22 19 17 15 13 7 4 
40 39 39 38 38 35 25 
43 40 35 30 26 16 8 
17 15 14 13 12 10 7 
850 735 646 ST M/ 519 360 150 
28 26 23 20 18 10 6 
35 3 31 29 27 18 13 
1367 1220 1104 1001 913 622 320 
Rimbey Pipe Line 
671 576 500 436 385 228 188 
560 430 340 300 251 125 105 
1231 1006 840 736 636 353 293 
Texaco Canada Resources 
2 2 2 1 1 1 1 
2 2 2 1 1 1 1 
Valley Pipe Line 
45 42 38 33 30 17 10 
385 370 365 355 340 268 192 
44 38 34 30 27 15 4 
64 64 64 64 63 38 23 
493 472 463 449 430 321 219 
Truck and Tank Car 
151 149 140 130 119 70 41 
25 19 14 10 8 2 0 
225 204 196 178 165 96 67 
401 Sie 350 318 292 168 108 
339 


2005 


181 


88 


143 


127 


Table A7-6 (Continued) 
Pentanes Plus Production from Gas Plants - Canada and Provinces 


(Cubic Metres per Day) Low Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Field Condensate 
Total 416 402 440 485 530 525 450 370 163 
Sub-Total 16758 16469 15593 14878 13939 12812 8520 5607 3282 


Field Plant Production 
From Uncommitted Reserves 


and Reserves Additions 0 0 1010 2400 4180 4340 5070 5200 3120 

Alberta-Total 16758 16469 16603 17278 18119 17152 13590 10807 6402 
Saskatchewan[a] 

Total 97 als 115 115 115 112 85 60 45 
Canada 

Canada-Total 17230 16972 17114 17804 18664 17714 14040 11234 6826 


Note:[*] All or part of the production is entrained in an NGL mix. 
[a] Includes field condensate. 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 
British Columbia-Total 375 388 395 410 420 435 350 355 360 
Alberta 
Bow River Pipelines 390 352 398 390 383 373 353 339 355 
Co-ed Pipe Line 2738 2854 2747 2800 2840 2663 2070 1405 957 
Cremona Pipeline 1235 1296 1335 1305 1246 1203 857 432 208 
Federated Pipe Lines 224 211 197 181 166 154 107 74 51 
Gibson Petroleum 103 100 91 80 70 61 30 15 7 
Gulf Alberta Pipe Line 500 474 443 415 390 369 280 196 134 
Imperial Pipeline Excelsior 2 2 2 2 1 1 1 1 1 
Imperial Pipeline Ellerslie 15 13 12 11 9 5 2 0 0 
Imperial Pipeline Redwater 27 25 23 21 20 19 15 9 6 
Murphy Oil 2 2 a 2 2 2 1 1 1 
Peace River Oil Pipe Line 3870 3777 3494 3280 2706 2260 781 437 251 
Pembina Pipe Line 2277 2406 2316 2163 2042 1911 1343 933 607 
Rainbow Pipe Line 1031 1063 1008 957 988 942 668 420 457 
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Table A7-6 (Continued) 
Pentanes Plus Production from Gas Plants - Canada and Provinces 


‘Cubic Metres per Day) High Price Case 
1985 1986 1987 1988 1989 1990 1995 2000 2005 
Rangeland Pipe Line 1515 1367 1220 1104 1001 913 622 320 181 
Rimbey Pipe Line 1432 1231 1006 840 736 636 353 293 143 
Texaco Canada Resources 2 2 2 2 1 1 1 1 1 
Valley Pipe Line 515 493 472 463 449 430 321 219 127 
Truck and Tank Car 464 401 372 350 318 292 168 108 70 
Field Condensate 416 403 437 478 520 509 421 364 364 
Alberta Sub-Total 16758 16472 15577 14844 13888 12744 8394 5567 3921 


Field Plant Prioduction 
from Uncommited Reserves 


and Reserves Additions 0 0 970 2190 3850 3930 4290 4940 6500 
Alberta-Total 16758 16472 16547 17034 17738 16674 12684 10507 10421 
Saskatchewan-Total[a] 97 115 115 115 115 112 85 60 45 
Canada-Total 17230 16975 17057 17559 18273 17221 13119 10922 10826 


Note:[a] Includes field condensate. 
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Table A7-7 
Propane Production from Refineries - Canada and Regions 


(Cubic Metres Per Day) Low Price Case 

1985 1986 1987 1988 1989 1990 1995 2000 2005 
Atlantic 215 230 234 240 239 239 239 239 Pe¥ 
Quebec 726 695 695 695 695 695 730 730 730 
Ontario 795 789 822 834 841 849 849 851 848 
Prairies 913 871 914 915 914 922 960 1024 1093 
British Columbia 383 359 385 389 387 383 383 389 387 
Canada Total 3032 2944 3050 3073 3076 3088 3161 3233 Soils 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 
Atlantic 215 220 229 234 235 234 218 227 233 
Quebec 726 680 680 682 680 680 680 682 680 
Ontario 795 789 821 828 836 838 830 833 830 
Prairies 913 818 869 870 864 861 869 919 977 
British Columbia 383 403 403 404 403 403 382 383 382 
Canada Total 3032 2910 3002 3018 3018 3016 2979 3044 3102 


Note: Supply is net of energy supply industry own use. 
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Table A/7-8 
Butanes Production from Refineries - Canada and Regions 


(Cubic Metres Per Day) Low Price Case 

1985 1986 1987 1988 1989 1990 1995 2000 2005 
Atlantic 90 97 99 101 101 101 101 101 108 
Quebec 576 551 551 551 551 55} 579 579 579 
Ontario 718 ite 742 754 760 767 767 768 766 
Prairies 670 638 670 670 669 677 702 750 801 
British Columbia 194 181 194 196 195 193 193 196 195 
Canada Total 2248 2179 2256 2272 2276 2289 2342 2394 2449 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 
Atlantic 90 92 96 99 99 98 92 95 98 
Quebec 576 539 539 540 539 539 539 540 539 
Ontario 718 714 742 749 756 TSH) 751 753 751 
Prairies 670 600 638 639 634 632 638 674 717 
British Columbia 194 204 204 204 204 204 193 194 193 
Canada Total 2248 2149 2219 2231 2232 2230 2213 2256 2298 


Note: Supply is net of energy supply industry own use. 
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Table A/7-9 


End Use Demand for Ethane, Propane and Butanes by Sector - Canada 


(Petajoules) 


Ethane 
Residential 
Commercial 
Petrochemical 
Other Industrial 
Transportation 
Total End Use 


Propane 
Residential 
Commercial 
Petrochemical 
Other Industrial 
Transportation 
Total End Use 


Butanes 
Residential 
Commercial 
Petrochemical 
Other Industrial 
Transportation 
Total End Use 


Ethane 
Residential 
Commercial 
Petrochemical 
Other Industrial 
Transportation 
Total End Use 


Propane 
Residential 
Commercial 
Petrochemical 
Other Industrial 
Transportation 
Total End Use 


Butanes 
Residential 
Commercial 
Petrochemical 
Other Industrial 
Transportation 
Total End Use 


1984 


0.0 
0.0 
54.4 
0.0 
0.0 
54.4 


34.4 
16.4 
13.5 
10.8 
12.4 
87.4 


0.0 
0.0 
9.6 
1.6 
0.0 
dace 


1984 


0.0 
0.0 
54.4 
0.0 
0.0 
54.4 


34.4 
16.4 
13.5 
10.8 
12.4 
87.4 


0.0 
0.0 
9.6 
1.6 
0.0 
1t2 


1985 


0.0 
0.0 
72.0 
0.0 
0.0 
72.0 


34.2 
16.3 
16.3 
10.9 
14.0 
91.8 


0.1 
0.0 
115 
tS 
0.0 
13.1 


1985 


1986 


0.0 
0.0 
76.0 
0.0 
0.0 
76.0 


34.6 
16.8 
18.3 
11.3 
14.6 
95.6 


0.1 
0.0 
13.5 
15 
0.0 
15.1 


1986 


0.0 
0.0 
76.0 
0.0 
0.0 
76.0 


34.4 
16.8 
18.3 
11.4 
15:2 
96.1 


0.1 
0.0 
13.5 
5 
0.0 
oe 


1987 


0.0 
0.0 
80.0 
0.0 
0.0 
80.0 


35.0 
17.4 
22.0 
11.6 
15.2 
101.1 


0.1 
0.0 
19.3 
15 
0.0 
20.9 


1987 


0.0 
0.0 
80.0 
0.0 
0.0 
80.0 


34.7 
ive 
22.0 
11.6 
16.4 
101.9 


0.1 
0.0 
19.3 
1.6 
0.0 
21.0 


Low Price Case 


1988 


1989 


1990 


0.0 
0.0 
81.2 
0.0 


High Price Case 


1988 


17.6 
107.4 


0.1 
0.0 
23.4 
1.6 
0.0 
25.1 


1989 


34.7 
vars 
28.5 
12.2 
18.8 
111.8 


0.1 
0.0 
26.1 
1.6 
0.0 
27.8 


1990 


1995 


1995 


2000 


0.0 
0.0 
126.3 
0.0 
0.0 
126.3 


39.3 
24.0 
36.0 
15.9 
19.0 
134.2 


0.1 
0.0 
26.0 
Oa 
0.0 
28.2 


2000 


2005 


2005 


0.0 
0.0 
126.3 
0.0 
0.0 
126.3 


38.8 
250 
36.0 
17.9 
30.5 
148.2 


0.1 
0.0 
26.0 
2.4 
0.0 
28.5 
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Table A7-10 
Ethane Supply and Demand - Canada 


re 


(Thousands of Cubic Meters Per Day) Low Price Case 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Supply 
Total 17.5 22.2 25.4 27.2 28.1 26.6 PASS) 24.7 24.2 23.9 23.6 
Demand 
Miscible Fluid 
Requirements 3.4 9.8 11.8 12.8 11.4 9.8 Se/, 5.4 5:3 3.5 2.0 
Other Canadian 
Requirements [a] 10.7 alin ier 11.9 12.0 12.1 231 12.2 12.3 12.4 12.5 14.9 
Total 14.1 2a 23.7 24.8 23:5 21.9 17.9 Whee War? 16.0 16.9 
Potential Exports 3.4 Ast eZ, 2.4 4.6 4.7 7.6 720 6.5 7.9 6.7 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Supply 
Total 21.9 20.1 18.9 18.2 16.2 14.2 12.4 11.0 9.7 8.6 
Demand 
Miscible Fluid 
Requirements 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Canadian 
Requirements [a] 17.8 18.5 18.8 18.8 18.8 18.8 18.8 18.8 18.8 18.8 
Total 18.4 18.5 18.8 18.8 18.8 18.8 18.8 18.8 18.8 18.8 
Potential Exports 3.5 1.6 0.1 -0.6 -2.6 -4.6 -6.4 -7.8 -9.1 -10.2 
High Price Case 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Supply 
Total 5 eds) 22.3 25.3 26.9 27.6 25.9 24.7 23.8 23.2 23.1 22.4 
Demand 
Miscible Fluid 
Requirements 3.4 9.8 11.8 14.0 dior 13.8 12-5 VES 10.8 10.6 7.5 
Other Canadian 
Requirements [a] 10.7 11.3 11.9 12.0 Weer WEY 12.2 12.3 12.4 12:5 14.9 
Total 14.1 21.1 23.7 26.0 27.6 25.9 24.7 23.8 23.2 23.1 22.4 
Potential Exports 3.4 lee 1.6 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Supply 
Total 20.5 18.6 17.3 16.5 15.8 15:6 OES Nese 14.5 13.6 
Demand 
Miscible Fluid 
Requirements 6.3 54 3.9 Pad Ae, 0.0 0.0 0.0 0.0 0.0 
Other Canadian 
Requirements [a] 17.8 18.5 18.8 18.8 18.8 18.8 18.8 18.8 18.8 18.8 
Total 24.1 23.6 22.7 21.5 20.3 18.8 18.8 18.8 18.8 18.8 
Potential Exports -3.6 -5.0 -5.4 -5.0 -4.5 -3.2 -3.3 -3.6 -4.3 -5.2 


Nota: [a] Miscible fluid requirements are net requirements after accounting for reproduced fluids 
from hydrocarbon miscible projects. 
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Table Ay-14 


Propane Supply and Demand - Canada 


(Thousands of Cubic Metres per Day) 


Supply 
Total 


Demand 
Miscible Fluid 
Requirements[a] 
Other Canadian 
Requirements 


Total 


Potential Exports 


Supply 
Total 


Demand 
Miscible Fluid 
Requirements[a] 
Other Canadian 
Requirements 


Total 


Potential Exports 


Supply 
Total 


Demand 
Miscible Fluid 
Requirements[a] 
Other Canadian 
Requirements 


Total 
Potential Exports 
Supply 
Total 
Demand 
Miscible Fluid - 
Requirements[a] 
Other Canadian 
Requirements 


Total 


Potential Exports 


1985 


19.9 


13.7 


13.8 


S72 


1985 


19.9 


26 


9:9 


WZ5 


74 


1996 


17.5 


17 


13.9 


156 


1.9 


1986 


10.3 


13.0 


7.0 


1997 


18.1 


0.0 


13.9 


13:9 


4.2 


1986 


1987 


20.7 


29 


10.9 


13.8 


6.9 


1998 


176 


0.0 


14.0 


14.0 


3.6 


1987 


20.5 


29 


10.9 


13.8 


6.7 


1998 


16.0 


1.0 


143 


15.3 


0.7 


1988 


22.0 


3.2 


AES 


14.7 


73 


1999 


17.4 


0.0 


14.2 


14.2 


3.2 


1988 


FAAS, 


3.5 


TSS) 


15.0 


6.5 


1999 


15.8 


0.7 


14.6 


15.3 


0.5 


Low Price Case 


1989 


23.5 


28 


14.4 


14.4 


1.9 


1990 


22.5 


2.4 


W297, 


15.4 


74 


2001 


14.9 


0.0 


14.6 


14.6 


0.3 


High Price Case 


1989 


22.9 


4.0 


12.0 


16.0 


6.9 


2000 


15Y7, 


0.4 


14.8 


15:2 


0.5 


Note:[a] Miscible fluid requirements are net requirements after accounting for reproduced fluids 
from hydrocarbon miscible projects. 
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1990 


21.8 


43 


12.8 


17.1 


4.7 


2001 


15.9 


0.0 


15.0 


15.0 


0.9 


1991 


CMS 


2.0 


12.9 


14.9 


6.8 


2002 


13.6 


0.0 


1991 


13.0 


16.4 


4.4 


2002 


16.2 


0.0 


1532. 


15.2 


1.0 


1992 


1992 


19.9 


3.1 


13.2 


16.3 


3.6 


2003 


16.2 


0.0 


15.4 


15.4 


08 


1993 


20.4 


2 


1993 


19.3 


1557 


0.2 


1994 


20.3 


0.8 


13.4 


14.2 


6.1 


2005 


10.8 


0.0 


1994 


19.1 


2.4 


13.5 


15.9 


3.2 


2005 


15.4 


1995 


19.8 


0.4 


1995 


18.4 


2.0 


13.7 


Spi 


el, 


Table A7-12 
Butanes Supply and Demand - Canada 


(Thousands of Cubic Metres per Day) Low Price Case 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Supply 
Total 11.9 12.0 12.2 128 13.6 13.4 12.5 12.1 11.8 Bier? 11.4 
Demand 
Miscible Fluid 
Requirements[a] 0.9 1.0 14 12 1.0 0.9 0.7 0.6 0.4 03 0.2 
Other Canadian 
Requirements 4.2 43 49 53 56 55 Ss 57 Sf 57 58 
Total 5 53 6.0 6.5 6.6 6.4 6.2 6.3 6.1 6.0 6.0 
Potential Exports 6.8 6.7 6.2 6.3 7.0 6.7 6.3 5.8 57 57 5.4 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Supply 
Total 10.9 10.6 10.3 10.2 9.5 8.6 76 7.0 6.2 54 
Demand 
Miscible Fluid 
Requirements[a] 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other Canadian 
Requirements 58 58 59 5.9 59 6.0 6.0 6.0 6.1 6.1 
Total 59 5.8 59 59 53 6.0 6.0 6.0 6.1 6.1 
Potential Exports 5.0 48 44 43 3.6 26 1.6 1.0 0.1 -0.7 
High Price Case 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Supply 
Total 11.9 11.9 Za 125 13.2 12.6 12.0 WS led 11.0 10.6 
Demand 
Miscible Fluid 
Requirements[a] 0.9 1.0 TEA 1.3 1.4 ids WZ 14 1.1 09 0.7 
Other Canadian 
Requirements 4.2 43 49 52 55 5.4 54 55 55 55 515 
Total 5.41 53 6.0 6.5 6.9 6.9 6.6 6.6 6.6 6.4 6.2 
Potential Exports 6.8 6.6 6.1 6.0 6.3 57 5.4 49 45 46 4.4 
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Supply 
Total 10.1 9.6 9.4 9.3 9.3 9.4 9.6 96 95 9.2 
Demand 
Miscible Fluid 
Requirements[a] 0.6 0.5 0.4 0.3 0.4 0.0 0.0 0.0 0.0 0.0 
Other Canadian 
Requirements 55 55 55 55 56 56 5.6 56 5.6 56 
Total 6.1 6.0 59 5.8 7, 5.6 5.6 5.6 5.6 5.6 
Potential Exports 4.0 3.6 3 3.5 3.6 3.8 4.0 4.0 3.9 3.6 


Note:[{a] Miscible fluid requirements are net requirements after accounting for reproduced fluids 
from hydrocarbon miscible projects. 
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Appendix 8 


Table A8-1 
Historical Data - Coal Production, Imports and Exports - Canada 


(Megatonnes) 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 
Production 

Bituminous 6.3 6.1 6.1 5.4 5.0 8.0 9.7 11.4 12.3 12.5 
Subbituminous 23 23 2.4 PG], 2.9 3.6 4.0 4.5 45 Su 
Lignite 1.9 1.9 1.8 2.0 1.8 3.5 3.0 3.0 B27. S.5 
Total 10.5 10.3 10.3 10.2 9.7 15.1 16.7 18.8 20.5 eta 
Imports 14.8 14.8 14.4 SoZ, 15.6 17.6 16.2 16.8 15.1 12.4 
Exports WL ta Uz 1.3 1.3 4.0 7.0 8.6 10.3 10.5 


1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 


Production 

Bituminous 15.8 14.4 153 WA 18.4 20.2 21.7 e283 22.6 Soa 
Subbituminous 6.0 6.4 7.9 8.3 9.6 10.5 11.6 13.0 14.5 15.4 
Lignite 3.5 4.7 35 Bel 5.0 6.0 6.8 WD 7.8 9.9 
Total 253 25.5 28.7 S05 33.0 36.7 40.1 42.8 448 57.4 
Imports 15.8 14.6 15.4 14.1 WAS 15.9 14.8 15.8 14.7 18.4 
Exports Wale! 11.9 12.4 14.0 ikehze WVo}.8 WET 16.0 17.0 25.1 


Source: Energy Statistics Handbook, Energy, Mines and Resources. 
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Table A8-2 


Estimates of Coal Resources in Canada 


(Megatonnes) 


Area Coal Rank[a] Measured 


(1) 


Nova Scotia[c] 


Sydney hvb 156 [b] 
Other hvb 48 
Subtotal 204 
New Brunswick[d] 
Minto hvb 6 
Other hvb 14 
Subtotal 20 
Ontario[e] lig 218 
Saskatchewan[f] 
Estevan lig 283 
Willow Bunch lig 747 
Wood Mountain lig 278 
Cypress lig 162 
Subtotal 1470 
Alberta[g] 
Plains sub (& some 41860 [h] 
hvb & lig) 
Foothills hvb 2490 
Mountains Ivb - mvb 7760 
(& some hvb) 
Subtotal 52110 
British Columbia[p] 
Southeastern Ivb - mvb 6286 
Northeastern Ivb - mvb 996 
Other mainly lig 1845 
(& some sub - hvb) 
Subtotal 9127 
Canada - Totals lig 3533 
sub 41860 
hvb 2714 
Ivb - mvb 15042 
total 63149 


Indicated 


(2) 


1428 [q] 


350 


Resources of Immediate Interest 


Inferred 


(3) 


- Ui] 
5010 [k] 
6740 [I] 


11750 
36317 
7719 
7439 


51475 


10875 


5768 
50776 
67419 


Measured 


(4) 


Indicated 


(5) 


50 
50 


Resources of Future Interest 


Inferred 


(6) 


6998 
10388 
5665 
461 
23512 


1750000 [m] 


7500 [n] 
14500 [o] 


1772000 


23512 
1750000 
7628 
14500 
1795640 


Table A8-2 (Continued) 
Estimates of Coal Resources in Canada 


[a] lig = lignitic; sub = subbituminous; hvb = high volatile bituminous; mvb = medium volatile bituminous; 
Ivb = low volatile bituminous. 
[b] Resources from ER79-9 less production between 1978 and 1982. 
[c] Based on federal/provincial drilling program and data from Cape Breton Development Corp. 
[d] Based on information provided by New Brunswick Department of Natural Resources and N. B. Coal Ltd. 
[e] Based on EMR study. 
[f] Based on federal/provincial coal resource evaluation program in 1978, less production up to 1984. 
[g] Estimates for Alberta are based on Energy Resources Conservation Board Report 84-31. Work by 
Williams and Murphy, 1981, indicates that ERCB estimates up to December 1980 and earlier have been excessively 
conservative in identifying total coal resources for the Plains Region. Accordingly, ERCB has accepted the 
tenfold increase in the resource tonnage for plains coal as more realistic than earlier estimates. It should 
be noted that ERCB's parameters, evaluation methodology and reporting terminology differ from those used by 
EMR. 
For this table, the following accomodations have been made: 
[h] ERCB “established resources" are reported as EMR “measured resources"; it is recognized these figures 
include some tonnages that EMR would report as "indicated". 
[i] There is no ERCB category comparable to EMR “indicated”. 
[j] There is no ERCB category comparable to EMR "inferred resources of immediate interest". 
[k] Represents one-half of ERCB “total resources" (15.0 gigatonnes) less all of ERCB “established 
resources" (2.26 gigatonnes). 
[I] Represents one-half of ERCB “total resources" (29 gigatonnes) less all of ERCB " established 
resources” (7.76 gigatonnes). 
[m] Refers to resources identified by Williams and Murphy, 1981, for all five Rieliability Index categories 
for seams 2 metres thick from base of surface casing (+-150 m) to 500 metres deep. 
[n] Represents one-half of ERCB “total resources” (15 gigatonnes). 
[0] Represents one-half of ERCB “total resources" (29 gigatonnes). 
[p] Based on evaluations by EMR, British Columbia Ministry of Energy, Mines and Petroleum Resources and British 
Columbia Hydro. 
[q] “Demonstrated” resources of Hacquebard (1983) less "measured resources"reported in ER79-9. 


Source: Resource figures supplied by the Geological Survey of Canada and reported in: 1986 Review and Directory, 
Coal Association of Canada, 1986. 
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Table A8-3 
Coal Production - Imports and Exports - Canada 


eee ee LR 


(Megatonnes) Low Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Production Thermal 36.5 34.9 SorZ 34.6 35.6 CHI Aer 58.8 69.7 
Metallurgical 24.4 22.6 22.6 22.6 22.6 22.6 25.0 27.6 30.5 

Total 60.9 57.5 57.8 57.2 58.2 60.3 evi 86.4 100.2 

Imports Thermal 8.6 Val 7.1 5.4 5:5 bal Gat 11.8 1/56" 
Metallurgical 6.3 7.9 8.3 8.5 8.7 8.6 9.4 10:5 12 

Total 14.9 15.6 15.4 13.9 14.2 WELZ ihe 22.3 27.4 

Domestic demand Thermal 41.7 37.6 Sia 34.7 35.6 37.1 47.2 63.0 76.2 
Metallurgical 6.3 8.0 8.4 8.6 8.8 8.7 9.6 10.7 12.3 

Total 48.0 45.6 45.5 43.3 44.4 45.8 56.8 13a 88.5 

Exports Thermal 49 5.0 eZ 5.3 5.5 Dif 6.6 7.6 8.8 
Metallurgical 22.5 22.5 22.5 22.5 Pipa ls) 22.5 24.8 27.4 30.3 

Total 27.4 PIAS) PTE 27.8 28.0 28.2 Bir B50 39.1 


High Price Case 


1985 1986 1987 1988 1989 1990 1995 2000 2005 


Production Thermal 36.5 34.8 35.1 34.7 35.7 38.3 49.9 60.6 70.0 
Metallurgical 24.4 PT 22.6 LPR en 22.7 24.9 27.6 30.5 

Total 60.9 515 S77, 57.4 58.4 61.0 74.8 88.2 100.5 

Imports Thermal 8.6 a2 6.4 4.7 4.2 4.0 52 GES Anlez, 
Metallurgical 6.3 7.8 8.1 8.2 8.4 8.3 8.9 9.6 10.8 

Total 14.9 15.0 14.5 12.9 12.6 123 14.1 19.1 22.5 

Domestic demand Thermal 41.7 37.0 36.3 34.1 34.4 36.6 48.5 62.5 72.9 
Metallurgical 6.3 8.0 8.2 8.4 8.6 8.5 9.0 9.8 11.0 

Total 48.0 45.0 44.5 42.5 43.0 45.1 SVS 72.3 83.9 

Exports Thermal 49 Be) 52 5.3 BED B.7/ 6.6 7.6 8.8 
Metallurgical 22:5 22.5 22.5 22.5 220 22.5 24.8 27.4 30.3 

Total 27.4 21-5 27.7 27.8 28.0 28.2 31.4 35.0 39.1 


352 


4 


~ ee TET oten tes 


sy poe rue 


Ti 


i\ 


, 
ij 


a ABS ty! 
NA 


ANY 


CANADIAN ENERGY 
SUPPLY AND DEMAND 
1985 - 2005 


SUMMARY 


NATIONAL ENERGY BOARD 
OCTOBER, 1986 


© Minister of Supply and Services Canada 1986 


Cat. No. NE23-15/1986-1E 
ISBN 0-662-15059-7 


This report is published separately 
in both official languages. 


Copies are available on request from: 


Regulatory Support Office 
National Energy Board 
473 Albert Street 

Ottawa, Canada 

K1A OE5 

(613) 998-7204 


Printed in Canada 


Ce rapport est publié séparément 
dans les deux langues Officielles. 


Exemplaires disponibles aupres du: 


Bureau du soutien de la réeglementation 
Office national de |'énergie 

473, rue Albert 

Ottawa (Canada) 

K1A OE5 

(613) 998-7204 


Imprimeé au Canada 


Table of Contents 


Page 
POLS WiOnGl ueryNaey Not | SAN At A uiatb abel IND. Ch, NANG eNR Bie ba clip AG MU ee (i) 
eAUKe | CG Tt ReSeek BUR san et Dati Let a op AAU ine Me ba EAR ep aEaR Nd Bb yl (ii) 
MRCOG CHGN Ie eaae Wie mh ANNU Ne bas ciel bale UNEl RE nee LeL SUL ae a 1 
EMR VSR CIC MISH IRL Gen LID AVM: ee Cm Aaa SURO A a 5 
COLL eey eee OPIN Te AN OAM MMMM TEMES UR en IM Ltt cM AONB AT, aut MI eR eae a if 
NaturaliGas Ate aunWeltanu cade Aten CNC ai Megs ale MAO ee AMS mNANEMD| HM Nee ae Dt HL 
EIS CUICIIVAEE Senate a ame RI AME ARTS LIPERaTeRn iy Clea alee ate iual aati tue ean St ie 15 
OTHE Ll ENGKOV ORGS Sule nis eae als Lil alee tea Meu aaa AREY ad gait ODE Ge 1-7 
TOtAlEMEIGVIBAlANCeS TMM MU MMe TM eeu NIE cE Hive na aa Mi euan UU MMI adel AUR aa 19 
Concluding /C OMMCOtS eis Wanita ree ANNU ACR RUE Ga EMSRS) Mee Mer 23 


Abbreviations of Names, Terms and Units and Conversion Factors 


ry 7 i " Hi in 


WA 


te ble Ny hoew ie i ews Ken aad fp atboen ( 
wil Ah int ee tt 


Ra ree bel ae a a 
1h a uae me) a i Jeng hii i 


i 


hay : | 
Va i ; ui 
i i os it i ib) if 
ni Me VANE Ot a 
ie ual} ae Hy | ) 
4 | lig 


ii i 4 { 
aye} 1 yt Lal at 
NP a TET Sa an Da 
| eect vRNA an 
1) { hy 
(re han } 
ee } 
10 Uae Ren j 
i a Vi Vi 
A avd Wa | 
WAI ma iM yh 
Haasan fat 
| nal 
Nt in} iN 
} | i 
= | . mith ill ft Hh 
ant } A 
i) 


4 | { : : Tey Pt ie i ' ; 
ea Reh alee ence ee allt i m4 F i 
| | AA a} | De al RAR The 10 
on yan ; | ) t i! j i } ie \ ' ' i 


Foreword 


The National Energy Board (NEB) 
was created by an Act of Parliament 
in 1959. The Board’s regulatory 
powers under the National Energy 
Board Act include the licensing of 
the export of oil, gas and electricity, 
the issuance of certificates of public 
convenience and necessity for inter- 
provincial and international pipe- 
lines and international power lines 
and the setting of just and reasona- 
ble tolls for pipelines under federal 
jurisdiction. The Act also requires 
that the Board keep under review 
the outlook for Canadian supply of 
all major energy commodities, 
including electricity, oil and natural 
gas and their by-products, and the 
demand for Canadian energy in 
Canada and abroad. 


Since its inception the Board has 
prepared and maintained forecasts 
of energy supply and requirements 
and has from time to time published 
reports on them after obtaining the 
views of interested parties. The 
latest of these reports was issued in 
September 1984. It was prepared 
by Board staff without the involve- 
ment of Board members in a formal 
hearing process as had previously 


Energy Units 


The energy units most commonly 
referred to in this report are the giga- 
joule (GJ) and the petajoule (PJ). A 
30-litre gasoline fill-up contains 
about one gigajoule of energy. A 
petajoule is one million gigajoules. 
A city the size of Toronto or Montreal 
uses a petajoule of energy for all 
uses (heat, light, transportation, 
etc.) about every 17 hours. The 
table on the last page of the report 
shows some key conversion factors 
we have used in compiling and con- 
verting the data used herein. 


been the practice. In preparing the 
September 1984 report, Board staff 
took into account written submis- 
sions which had been submitted 
from interested parties in response 
to an open invitation made by the 
Board. 


Since September 1984 the outlook 
for energy markets has changed re- 
flecting changing perceptions of 
future energy prices, economic ac- 
tivity, and the availability of energy 
supplies. Government policies have 
also changed at both the federal 
and provincial levels in Canada, and 
in the United States, the major 
market for our exports of energy. In 
both countries, policy changes have 
tended to reduce the regulation of 
energy markets with potentially im- 
portant consequences for energy 
supply and demand. 


In light of these changes and the 
concomitant need to reappraise 
future prospects, the Board in 
March 1986 announced that its staff 
would update the September 1984 
report. The Board stressed that this 
updating would be separate and dis- 
tinct from any of the Board’s regula- 
tory proceedings. 


For this report, the consultation pro- 
cess has been simplified, the objec- 
tive being to benefit from the advice 
of interested parties at reduced cost 
to themselves and to the Board. Al- 
though anyone wishing to submit in- 
formation was welcome to do so, 
the Board did not request formal 
submissions. Board staff prepared 
preliminary assumptions and re- 
sults; consulted with provincial 
governments, industry and other in- 
terested parties; and in light of 
these consultations finalized the 
projections. We want to thank all 
those who generously gave of their 
time and expertise to this endea- 
vour; their input was most useful. 


This Summary provides an overview 
of the major assumptions and re- 
sults of the analysis of the supply 
and demand for energy in Canada. 
The interpretations and conclusions 
presented are, of course, those of 
Board staff. Copies of this Summary 
or of the more detailed report can 
be obtained by contacting the 
Secretary of the Board at 473 Albert 
Street, Ottawa, Ontario, K1A OES. 
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Highlights 


The analysis in this report was con- 
ducted under two oil price scena- 
rios. In the high oil price case world 
oil prices increase to S US 27 
(1986) per barrel by 1993 and then 
remain unchanged in real terms to 
2005. In the low oil price case 
world oil prices increase to S$ US 18 
(1986) per barrel by 1992 and main- 
tain that level thereafter. In both 
cases, we assume that natural gas 
prices are equivalent to the price of 
heavy fuel oil, retail prices differing 
only on account of transportation 
and distribution costs and taxes. We 
assume that electricity prices 
remain constant in real terms in 
both oil price cases. Economic 
growth is different in the two cases, 
reflecting the impact on economic 
growth of the different oil prices. 


Demand 


The use of energy in Canada is pro- 
jected to grow at 1.5 percent per 
year in the high oil price case and 
1.9 percent per year in the low, be- 
tween 1985 and 2005. 


Our assessment is that energy 
' demand in Canada will continue to 
grow more slowly than will the 
economy; gains in energy conserva- 
tion will occur even with oil prices 
below the levels of the early 1980s. 
The market share of oil will continue 
to decline to the point where oil will 
be used mainly for transportation, 
and the shares of natural gas and 
electricity will rise. The amount of oil 
used increases in both price cases 
over the outlook period. 


Oil 

Oil supply from conventional west- 
ern Canadian sources is on decline. 
Price will determine the extent to 
which domestic supply is developed 


from the frontier areas and the oil 
sands, or imports are required. 


In the low oil price case, substantial 
requirements for imported light 


crude oil and petroleum products 
occur in the latter half of the review 
period. In this case, large volumes 
of imported oil would be needed in 
Ontario. In the high price case oil 
production from the frontier areas 
becomes feasible, arresting the de- 
cline in productive capacity in the 
latter part of the period. More light 
crude oil supply is feasible from the 
upgrading of heavy crude oil, so that 
light crude imports are less than in 
the low price case. Imports could be 
further reduced if more heavy oil 
upgraders were constructed than 
we have allowed for. 


In the high price case we project 
that productive capacity of heavy 
crude oil from conventional sources 
and bitumen will exhibit strong 
growth over the study period, while 
in the low price case it declines 
slightly. In both cases there is an 
excess supply of heavy crude oil 
over domestic requirements 
through to 2005. 


Natural Gas 


Natural gas supply from western 
Canada will meet domestic demand 
and expected exports under current 
licences until around 2000. In the 
high price case, there are more 
reserves additions, higher produc- 
tive capacity, lower domestic 
demand and higher potential ex- 
ports. If there were price differentia- 
tion among the industrial, residential 
and commercial sectors, or if the 
wholesale price of natural gas were 
to rise relative to that of heavy fuel 
oil, demand should decrease and 
supplies increase, resulting in a 
larger potential surplus over a 
longer time period. 


The cost of finding new supplies in 
western Canada will rise over time, 
as quantities discovered relative to 
drilling activity continue to decline 
and an increasing share of produc- 
tion comes from lower productivity 
reservoirs. We have not included 


any production from frontier areas in 
either price scenario. The extent of 
frontier supply development. will 
depend on discovery success, tech- 
nological progress, and supply cost 
relative to market prices. Major ex- 
pansion of exports would likely re- 
quire such developments. 


Electricity 


We project growth in Canadian 
demand for electricity at about 
2.6 percent per year over the study 
period. It is likely that generating 
capacity will be constructed in re- 
sponse to both domestic require- 
ments and U.S. demand for firm 
power imports from Canada. 
Generating capacity is projected to 
increase from 90 gigawatts in 1984 
to about 140 in 2005. Most new 
generating capacity will be hydro, 
but there will also be large increases 
in coal-fired and nuclear capacity. 


Other Energy Forms 


Pentanes plus, used primarily as a 
viscosity reducing agent in the 
transportation of heavy crude oil 
and bitumen, will be in short supply. 
In the high price case alternatives 
could be required as early as 1989. 
We project no serious supply prob- 
lems for propane and_ butanes; 
ethane supply becomes inadequate 
in the late 1990s. 


Domestic coal demand, which is 
mainly for thermal purposes, is pro- 
jected to grow by about 3 percent 
per year over the review period. 
Most of our exports are of metal- 
lurgical coal; export growth will 
depend on our international 
competitiveness. 


The use of alternative energy forms, 
including wood, wood wastes, and 
wind and solar power will increase 
over the projection period, but their 
share of total energy use is unlikely 
to increase because of the relatively 
low prices of conventional energy 
forms. 
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‘Introduction 


In this report, we provide a broad 
outline of what appear to us to be 
the major trends in Canadian 
energy markets, given our analysis 
of information currently available 
about the prospects for changes in 
major underlying factors and the 
consequent impact on energy 
supply and demand. 


At the time the September 1984 
Report was prepared, world energy 
markets were characterized by sub- 
stantial excess supply of all energy 
commodities. The world price of oil 
had been declining in real terms 
since 1981 and there were the begin- 
nings of a spot market for natural 
gas inthe U.S. 


Since then, the excess supply has 
continued and there have been 
major developments in oil and gas 
markets which have made the anal- 
ysis for this report even more diffi- 
cult than was the case in 1984. The 
factors underlying the fall in real oil 
prices in 1985 and early 1986 may 
reflect longer term supply and 
demand conditions. As a conse- 
quence, the world oil price projec- 
tions on which this report is based 
are much lower than those used in 
1984. 


World oil prices will depend on inter- 
national supply and demand for oil, 
and on the extent to which OPEC 
can exercise market power. Since 
there is much uncertainty about the 
evolution of world oil prices, our ap- 
proach is to develop two projections 
of world oil prices. Our two projec- 
tions are of sustainable, annual aver- 
age prices the levels of which 
depend on different behavioural as- 
sumptions regarding world oil 
demand, the evolution and cost of 
non-OPEC supply, the market share 
falling to OPEC countries and the 
consequent leverage which OPEC 
can exercise. 


The definition of the lower and 
higher price paths does not mean 
that oil prices will remain on either 
one of these paths year after year. 
The oil price will most likely fluctu- 
ate above or below each of these 
paths in any year, but it is not possi- 
ble to forecast these fluctuations. 
Moreover, it is possible that the 
actual path could be a composite of 
the two projections, for example 
close to the low path in the earlier 
years, drifting up over time toward 
the higher path by the end of the 
study period. 


This is a different approach from 
that used in the September 1984 
Report, in which we focussed on a 
reference case and a _ plausible 
range around it. The thrust of the 
present study is to analyze what dif- 
ference it makes to energy supply 
and demand in Canada if world oil 
prices were to behave roughly as 
portrayed by one projection or the 
other. 


Our two world oil price projections 
are shown in Figure 1. In each case, 


prices are projected to increase 
until the early 1990s and _ then 
remain constant in real terms. 
Figure 1 also shows that our world 
oil price assumptions are below 
those in the September 1984 Report. 


The low oil price case assumes that 
international demand for oil will not 
be appreciably affected by lower 
prices and that there will be suffi- 
cient alternative non-OPEC energy 
sources available to keep the long 
run sustainable price from exceed- 
ing about S US 18 (1986) per barrel. 


The high oil price case assumes 
higher international demand for oil 
and more expensive, less abundant 
non-OPEC supplies, giving OPEC 
producers a larger market share 
and more market power. However, 
at S US 27 (1986) per barrel alterna- 
tive energy sources are assumed 
sufficient to prevent higher sustain- 
able oil prices. We stress that our 
choice of $ US 27 (1986) as the 
maximum sustainable price in the 
high price case reflects a judgement 
about the costs of adequate alterna- 


Figure 1 
World Oil Prices 


1986 $US Per Barrel 
40 


30 


20 


10 


0 


1970 1975 1980 


20000005 seer Se ag oem 


1985 


Reference 


‘ae ue™ 


ig yy) 0 a ee 
FUE U COMO. C08: 
LEO 
EOE EE EEE LES 
Nona High Price Case 
NEB 198 
Low Price Case 
1990 1995 2000 


2005 


ne ee aE EEE EEE EEEESSEESE ESSE 


tive supplies - if they cost more (or 
less), the oil price could be main- 
tained at a higher (or lower) level. 


As oil prices influence overall 
economic growth and economic 
growth affects energy demand, we 
use different economic growth pro- 
jections for the two oil price cases. 
For the country as a whole, lower oil 
prices generate higher levels of 
economic activity than do higher oil 
prices, because over time the posi- 
tive impact of lower real oil prices 
on demand for non-energy goods 
and services outweighs the negative 
impact on energy export revenues 
and energy sector growth. 


Canadian economic growth aver- 
ages 3.3 percent annually from 
1984 to 1990 and 2.7 percent from 
1990 to 2005 in the low oil price 
case, compared with 2.9 and 
2.4 percent per year in the same 
periods for the high case. The dif- 
ferences between the two cases re- 
flect only the differences in project- 
ed oil prices; other factors could 
cause Canadian economic growth 


to be higher or lower than projected. 
In the longer term these projections 
are based on our expectations of 
growth in the labour force and im- 
provements in productivity; in the 
short term, growth can exceed the 
longer-run potential as there are 
unemployed resources. 


Our economic growth projections 
assume no further increase in the 
share of services in total production. 


This assumption is important for 


energy demand projections because 
services are less energy intensive 
than is goods production. 


Although economic growth is pro- 
jected to be higher in the low oil 
price case for Canada as a whole 
and particularly in Ontario, growth in 
Alberta is higher in the high oil price 
case, reflecting that province's 
higher relative concentration of 
energy resource production (Table 


iD) 


There have been major moves in 
both Canada and the U.S. to reduce 
the regulation of natural gas. At the 


Table 1 


Real Domestic Product by Region 


(Average annual growth rates - percent) 


1975-1984 
Atlantic 2.6 
Quebec LTA 
Ontario 2.4 
Prairies Sil 
B.C. and Territories Sut 
Canada 25 


1984-1990 1990-2005 


Oil Price Case Oil Price Case 
Low High Low High 


3.3 2.9 aR 2.4 


Note: All numbers on this table have been rounded. 


time this report was prepared the 
process of deregulation was still un- 
derway in both countries and it re- 
mained unclear as to how competi- 
tive markets would function, partic- 
ularly in determining natural gas 
prices to different end users. As a 
result it proved particularly difficult 
to determine appropriate paths for 
natural gas prices. 


Given the ability of large industrial 
and utility consumers to switch be- 
tween natural gas and heavy fuel oil 
on short notice when prices warrant 
and assuming competitive markets, 
we chose to adopt a framework in 
which natural gas prices track 
heavy fuel oil prices in Canada and 
the U.S. In this case gas prices are 
the same for all users in both coun- 
tries save for transportation cost dif- 
ferences between sources and 
users. Thus, we assume that resi- 
dential, commercial and industrial 
natural gas prices will differ only by 
the different distribution costs for 
each sector and not because of 
natural gas price differentiation. 


An alternative framework would 
assume price differentiation based 
on the value of the gas in each 
sector. Residential and commercial 
gas prices could be substantially 
higher and still compete with light 
fuel oil and electricity. In this case, 
and if the markets were available, 
the resulting higher average natural 
gas prices would encourage addi- 
tional supplies from conventional 
and frontier regions. 


At least in the short term it is likely 
that prices will reflect an amalgam 
of these two possibilities. As new 
regulatory arrangements are 
worked out in both Canada and the 
U.S., it is conceivable that the U.S., 
which has a larger market and there- 
fore more scope for competition, 


a 


would tend more toward the “no 
price differentiation” situation than 
would Canada. We expect that U.S. 
gas prices will influence Canadian 
prices through international trade. 


We have not examined what the 
impact of a price differentiation sce- 
nario would be on our supply/de- 


mand balances for natural gas; how- 
ever, we recognize that there is a 
reasonable probability that natural 
gas prices will be higher than those 
on which we have based the analy- 
sis of this report. Thus natural gas 
supply and requirements could 
differ from our projections depend- 
ing on how gas marketing evolves. 


Figure 2 
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Figure 3 
Illustration of a Supply/Demand Cross-Over 
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We project electricity prices to 
remain roughly stable in real terms 
over the outlook period. Rates could 
decline as current excess generat- 
ing capacity is worked off and exist- 
ing plant depreciated; however, this 
will be offset by the addition of new 
generating capacity to the rate base. 


The implications of our low oil price 
case assumptions for average 
Canadian retail energy prices are 
shown in Figure 2. The effect of vari- 
ations in world oil price is dampened 
at the retail level because retail 
prices reflect such factors as sales 
and excise taxes, and transmission 
and distribution costs, which tend to 
be relatively stable in real terms. 
Under our assumptions, fuel oil and 
natural gas prices increase slightly 
relative to the price of electricity 
from 1988 to about 1992, after 
which relative prices are constant. 


We show supply/demand balances 
for each fuel from 1985 to 2005. Be- 
cause we assume that Canadian oil 
and natural gas prices are deter- 
mined in the international market- 
place and not by supply and 
demand in Canada alone, it is not 
necessarily the case that Canadian 
supply and demand for oil and gas 
will be in balance at any time over 
the study period. When supply ex- 
ceeds demand there is scope for 
additional exports. When demand 
exceeds supply some kind of adjust- 
ment is needed to close the gap. 
Either imports will increase or 
Canadian prices will depart from 
world prices so that relative fuel 
prices on the Canadian market will 
adjust, contracting demand for the 
fuel and increasing either its supply 
or the supply of substitutes (Figure 
3). 


Energy Demand 


Our demand analysis is based on 
the judgement that the heightened 
“energy consciousness” of consum- 
ers, which resulted from the supply 
disruptions and price shocks of 
recent years, will continue, notwith- 
standing the prospect of lower 
prices. Furthermore, to a very large 
extent, the substantial declines of 
energy intensity in recent years re- 
sulted from the development of new 
technology which is now embodied 
in buildings, machinery and other 
equipment, so that energy use 
should continue to decline relative 
to production as older durable 
goods are replaced with new, more 
energy efficient equipment. No 
doubt there are limits to the decline 
in energy intensity, but in our view, 
we are some distance from them. 
Lower energy prices may slow the 
growth of energy conservation but 
there are good reasons to believe 
that there will not be a reversal of 
overall energy intensity. Our assess- 
ment is that energy demand will 
grow less rapidly than the overall 
growth rate of the economy. 


Our projections suggest that there 
will continue to be a shift off oil, 
even in the low price case, and that 
use of this fuel will be increasingly 
confined to the transportation 
sector. Concomitantly, the shares of 
natural gas and electricity in total 
energy use will increase. 


Total end use demand (Figure 4) 
grows on average by 1.5 percent 
per year in the high price case and 
1.9 percent in the low between 
1984 and 2005. By 2005, demand 
in the low price case is 10 percent 
greater than that in the high. Both 
projections show steady declines in 
energy demand per unit of output 
(Figure 5), averaging 0.8 and 
1.0 percent per year in the low and 
high price cases respectively. 
Output and income could vary signi- 


ficantly from our projections, re- 
sulting in future energy demand out- 
side the 9 000 to 10 O00 petajoule 
band. 


The share of each consuming 
sector in total energy use changes 
only slightly over the projection 
period. The largest changes are in 
the industrial share which increases 
from 32 to 36 percent and in the 
transportation share which declines 


from 26 to 22 percent by 2005. Sec- ' 


toral shares of energy demand do 


The difference in fuel shares (Figure 
6) is small between the two oil price 
cases; substitution away from oil to- 
wards electricity is more pro- 
nounced in the high oil price case. 
The increase in the share of natural 
gas is similar in both cases. By 
2005, oil’s share of total end use 
demand will be about one-third, 
down from 42 percent in 1984; that 
of natural gas 30 percent, up from 
26 percent in 1984; and that of elec- 
tricity almost 25 percent, up from 


not differ between the oil price 19 percent in 1984. 
cases. 
Figure 4 
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Petajoules 
100 


Low Price Case 


0 FEE 
1975 1980 1985 1990 1995 2000 2005 
Figure 5 
End Use Energy Demand per Unit of Real GNP 
1965=100 

Index 


60 
1965 1970 1975 1980 


1985 


Low Price Case 


High Price Case 


1990 1995 2000 2005 


——_——_ SS OrvOOrrrrha eee 


Alternative energy will satisfy about 
the same share of total demand as it 
did in 1984, as the oil price outlook 
limits the opportunities for economic 
substitution of conventional energy. 


Residential end use energy demand 
increases from 1325 petajoules in 
1984 to 1648 and 1523 in 2005 in 
the low and high oil price cases re- 
spectively. This is an average 
annual increase of about 1 percent 
in the low price case and 0.7 in the 
high. The lower growth in the high 
price case reflects our lower outlook 
for real disposable income in that 
case, and the reaction to the higher 
energy prices. The total number of 
households increases in both cases, 
but energy demand per household 
declines from 152 gigajoules in 
1984 to 141 and 131 by 2005 in the 
low and high oil price cases respec- 
tively. (It was 196 gigajoules per 
household in 1973.) 


Energy use in the commercial 
sector increases from 872 peta- 


joules in 1984 to 1420 and 1269 in 
2005 in the low and high oil price 
Cases respectively, as the effect of 
increases in commercial real 
domestic product outweigh declines 
in intensity of energy use. 


Industrial energy use accounts for 
about 30 percent of total end use 
energy demand. It depends crucially 
on the size of industrial output, the 
share of output held by energy- 
intensive industries and the rate of 
energy-saving technological 
change. We expect industrial output 
to grow at over 2.5 percent per year 
over the study period; the share of 
energy-intensive industries such as 
pulp, paper, refining, smelting and 
mining in total industrial output de- 
clines very little. The decline of 
energy intensity which began in the 
1970s continues but at a slower 
pace in the 1990s and beyond. In- 
dustrial end use demand increases 
from 2104 petajoules in 1984 to 
3629 and 3277 in the low and high 
oil price cases respectively. 


Figure 6 


End Use Demand by Fuel 
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Petrochemical feedstock require- 
ments increase in both price cases 
from 484 petajoules in 1984 to 686 
in 2005. We expect that about half 
of this increase will be taken up by 
natural gas and a quarter by ethane. 
Our projections include the con- 
struction, mainly in Alberta, of eight 
ammonia plants which use natural 
gas as feedstock and one ethylene 
plant which uses ethane and natural 
gas as feedstock. Use of oil for feed- 
stock will decline from about 
130 petajoules in 1985 to 100 by 
2005. There is no difference in our 
projections between the two _ oil 
price cases, as we assume that the 
Canadian petrochemical industry 
will be internationally competitive in 
both cases. 


In 1984, road, rail, air and marine 
transportation accounted for 26 per- 
cent of total end use demand and 
62 percent of end use oil demand. 
Road transport is the largest compo- 
nent, accounting for 80 percent of 
transportation energy demand _ in 
1984. Transportation energy 
demand increases by close to 
1.5 percent per year in the low price 
case and less than 1 percent in the 
high price case over the study 
period so that by 2005 transporta- 
tion is projected to account for 
about 22 percent of end use oil 
demand. Continued but smaller im- 
provements in the energy efficien- 
cies of vehicles are more than offset 
by an increase in the number of 
vehicles on the road. Our projections 
of energy efficiency improvements 
in vehicles are lower than those 
included in our September 1984 
Report because the oil price projec- 
tions are lower. 


———E 


Oil 


The largest component (92 percent) 
of total (or primary) oil demand con- 
sists of end use requirements for 
refined products consumed directly 
by the residential, commercial, in- 
dustrial and transportation sectors. 
Oil used to generate steam and 
electricity, requirements of the 
energy supply industry to produce 
and transport oil products, and lique- 
fied petroleum gases produced and 
used by refiners are also included in 
primary demand. 


Between 1984 and 2005 primary 
demand for oil is projected to in- 
crease from 3100 petajoules to 
3800 and 3200 in the low and high 
oil price cases respectively (aver- 
age annual growth rates of 1.0 and 
0.2 percent). By 2005 the difference 
between the low and high oil price 
cases is 15 percent. This is mainly 
because of the difference in trans- 
portation demand, the largest 
component of total primary oil 
demand, which differs in the two 
cases by about 300 petajoules in 
ZOOS: 


Canada has a large oil resource 
base part of which will be used to 
meet future demand. Ninety percent 
of this resource base is bitumen; 
conventional crude oil constitutes 
only ten percent, of which half is 
located in western Canada and half 
in the frontier regions. The fraction 
of the resource base which is eco- 
nomically recoverable constitutes 
reserves. 


Established reserves of convention- 
al crude oil at year-end 1984 
amounted to 741 million cubic 
metres (613 million cubic metres of 
light and 128 of heavy), about 
28 exajoules (Figure 7). Reserves 
have remained essentially un- 
changed over the last four years be- 
Cause produced reserves have 
been replaced by reserves 
additions. 


Projected reserves additions of con- 
ventional crude oil (light and heavy) 
for the period 1985 to 2005 amount 
to approximately 460 and 610 mil- 
lion cubic metres in the low and 
high oil price cases respectively. 
For light oil only, we project 
reserves additions of 325 and 
425 million cubic metres in the low 
and high price cases respectively. 
Of these increases, some 160 and 
190 million cubic metres respective- 
ly are expected to result from the ap- 
plication of enhanced oil recovery 
techniques in oil pools discovered 
to date, and the remainder from 
future drilling activity. 


Given our price projections there 
are relatively few major projects 
(including those related to frontier 
supplies) expected over the study 
period. In the high price case, we 
project new production of light 
crude oil from the development of 
Hibernia, the Beaufort Sea and limit- 
ed upgrading of heavy crude oil and 
bitumen. The only new major project 
included in the low oil price scenario 
is the heavy crude oil upgrader now 
under construction in Saskatche- 
wan. Table 2 sets out for both price 
cases the major projects which we 
have included in our projections. 
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Table 2 
Timing of Major Projects 


Start-up Year 


Low High 
Price Price 
Size [a] Case Case 
Oil Sands 
Mining Plants 
Expansion 
of Syncrude 2.5 -- 1991 
Upgraders 
Co-op 8.0 1988 1988 
Other 8.0 -- 1995 
Other 8.0 -- 1999 
Frontier 
Areas 
Hibernia 17.5 -- 1995 
Beaufort Sea 17.5 -- 1996 


[a] Thousands of Cubic Metres per Day. 


substantial economic risk. Our esti- 
mates of construction and operating 
costs suggest that, in our high price 
case, new plants are in the range of 
being economically viable; however, 
there is very little margin for error in 
either the cost estimates or revenue 
expectations. Because these plants 
require very large up-front invest- 
ment and considerable lead time, 
and because there is much uncer- 
tainty about both ultimate costs and 
oil prices, we do not assume that 
major new capacity will be con- 
structed. However, cost reduction, 
improved technology and a sus- 
tained period of attractive oil prices 
could stimulate investor confidence 
and lead to the construction of new 
or expanded oil sands mining plants 
during the next twenty years. 


The prospects for upgrading of con- 
ventional heavy crude oil and bitu- 
men produced by in situ methods 
are more favorable and, in the high 
price case, we have allowed for the 
construction of two upgraders in ad- 
dition to the one now under con- 
struction in Saskatchewan. As in the 
case of oil sands mining plants, 
changing perceptions of risk and im- 
proved price/cost relationships 
could result in more upgrading 
Capacity being constructed over the 
study period than we have allowed 


fOr: 


Technological development may im- 
prove the economic feasibility of 
other supply sources, such as lique- 
faction of coal or the co-processing 
of coal and oil. 


Productive capacity from reserves 
additions of conventional light 
crude oil is insufficient to replace 
production during the outlook 
period in both price cases (Figure 
8). In the low price case the produc- 
tive capacity of light crude oil and 
equivalent in 2005 is only 40 per- 
cent of the 1985 level. In the high 
price case, with new supplies from 
two additional regional upgraders 
and from the frontier regions, the 
productive capacity of light crude 
oil and equivalent declines to 
63 percent of the 1985 level in 2005. 


It is difficult to assess the extent to 
which bitumen or heavy crude oil 
will be upgraded to synthetic light 
crude. The oil sands resource is 
Known and recoverable quantities 
are very large. The issue is whether 
expected price/cost relationships 
are such as to make the production 
of synthetic light crude economical- 
ly viable. Oil sands mining plants 
(such as Syncrude and Suncor) are 
large scale operations subject to 


Figure 8 
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Figure 9 
Supply and Demand - Light Crude Oil 
Low Price Case 
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crude oil grow over the review 
period by 16 thousand cubic metres 
per day to 223 thousand cubic 
metres per day in the low price case 
and by 5 thousand cubic metres per 
day to 212 thousand cubic metres 
per day in the high price case. As a 
result Canada will become increas- 
ingly dependent on oil imports 
(Figure 9). In the low price case, im- 
ports by 2005 could be as much as 
142 thousand cubic metres per day 
(some 64 percent of total domestic 
light crude requirements). In the 
high price case the import require- 
ment is less, 84 thousand cubic 


domestic Cruden oil 


requirements). 


light 


Montreal refiners using western 
Canadian crude oil would be the 
first to feel the effects of declining 
domestic production. Deliveries on 
the Sarnia to Montreal portion of the 
Interprovincial pipeline could cease 
in the early 1990s. 


Ontario refiners could also be im- 
porting some of their light crude re- 
quirements beginning as early as 
1992. Imports into Ontario reach 
70 thousand cubic metres per day 
in the low price case, and 32 thou- 


sand cubic metres per day in the 
high price case by the end of the 
study period. The increasing 
demand for imports into Ontario 
could be met by shipments of off- 
shore imported oil through pipelines 
in the U.S. midwest and/or through 
reversal of the Sarnia to Montreal 
pipeline. 


Heavy crude oil supply is expected 
to increase substantially in the high 
price case because of the relatively 
favourable supply cost of bitumen 
from in situ projects. In the low price 
case, we expect supply to decline 
slightly with development of only 
the better quality bitumen reservoirs 
associated with projects currently 
under construction. In 2005 the pro- 
ductive capacity of heavy crude oil 
is 41 thousand cubic metres per 
day in the low price case compared 
to 55 thousand cubic metres per 
day in 1985. In the high price case, 
productive capacity reaches 
114 thousand cubic metres per day 
in 2005 because of the extensive 
bitumen development. 


Domestic refinery demand for 
heavy crude oil is not expected to 
exhibit strong growth and will be 
much less than available supply 
throughout the outlook period 
(Table 3). The excess supply will 
likely continue to be sold to refiners 
in the U.S. In the low price case ex- 
ports decline from 40 thousand 
cubic metres per day in 1985 to a 
potential of 22 thousand cubic 
metres per day by 2005. In the high 
price case potential exports could 
be 95 thousand cubic metres per 
day by 2005 provided new markets 
are available. 


Table 3 


Heavy Crude Oil 


Supply and Demand Balance 


Low Price 
Case 


1985 1995 2005 


High Price 


Case 


1995 2005 


(Thousands of cubic metres per day) 


Domestic Supply [a] 55 47 41 
Domestic Requirements 15 17 19 


Excess Supply 
(Potential Exports) 40 30 22 


Note: The numbers in this table have been rounded. 


{a] Domestic supply includes diluent but excludes 
heavy crude oil used in regional upgraders. 
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Natural Gas 


Figure 10 
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Figure 11 
Marketable Natural Gas Reserves Additions 
Conventional Area 
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Note: The abnormally high reserves additions shown for 1976 
and the several years following appear to have resulted 
from a combination of escalating drilling levels and the 
availability of an inventory of drilling prospects which had 


been uneconomical at prices in effect earlier. 


Total use of natural gas in Canada is 
projected to grow from 1950 peta- 
joules in 1984 to 3300 and 2900 
petajoules in 2005 in the low and 
high oil price cases respectively. 
The corresponding average annual 
growth rates are 2.5 and 2.0 percent 
per year. 


Canada has substantial established 
reserves and the potential for large 
reserves additions from both con- 
ventional and frontier areas. 


Established reserves of natural gas 
at year-end 1984 included some 
79 exajoules mainly in western 
Canada (Figure 10), 6 exajoules in 
the Mackenzie Delta area and 
12 exajoules in the Arctic Islands. A 
sizeable portion of the western 
Canadian reserves is in small pools - 
which have never been placed on 
production; their reserves may be 
overestimated. 


Our projections of reserves addi- 
tions (Figure 11) are based on esti- 
mates of future finding rates and 
drilling levels. In the high price case, 
we project 37 exajoules of reserves 
additions during the review period, 
about the same as projected for the 
same period in the September 1984 
Report reference case. In the low 
price case, only 20 exajoules of 
reserves additions occur. 


In neither case do we include pro- 
duction from frontier reserves. Both 
the Polar and Venture projects have 
facility applications before the 
Board, but neither contains the 
supply information required for eval- 
uation. Because of the uncertainty 
of the size of the reserves available 
to support these projects, we do not 
include supply from them. 


Productive capacity from the west- 
ern Canadian reserves currently 
under contract declines throughout 
the forecast period as a result of 
reservoir depletion. As we move far- 
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Figure 12 
United States Regional Natural Gas Markets 
and Canadian Export Flows (1985) 


1. Huntingdon, B.C. 7. Sprague, Man. 

2. Kingsgate, B.C. 8. Fort Frances, Ont. 

3. Cardston, Alta. 9. Windsor, Ont. 

4. Aden, Alta. 10. Niagara Falls, Ont. { 
5. Monchy, Sask. 11. Cornwall, Ont. 

6. Emerson, Man. 12. Philipsburg, Que. 


ther into the review period, produc- 
tive capacity from reserves addi- 
tions will account for an increasingly 
larger proportion of total productive 
Capacity. Projected productive 
Capacity is lower in total in both 
price cases than the reference case 
projection in the September 1984 
Report, reflecting the lower natural 
gas prices assumed in the current 
Study. 


Productive capacity could be larger 
than projected if natural gas prices 
were higher than we assume. With 
higher prices and improved cash 
flow to the industry, additional drill- 
ing would be likely, resulting in 
higher reserves additions. Poorer 
quality reserves and higher cost 
Supplies could become profitable to 
produce, increasing ultimate 
potential. 


Figures shown by the arrows are 1985 
export volumes in billions of cubic metres. 


Canadian natural gas exports rise 
from their 1985 level (Figure 12) of 
26 billion cubic metres (about 1 exa- 
joule, 5.4 percent of the American 
natural gas market) to approximate- 
ly 38 billion cubic metres (almost 
1.5 exajoules, 7.7 percent of the 
American market) by 1990 (Figure 
13). This increase depends upon 
completion of the move to market- 
oriented pricing in Canada, competi- 
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of the U.S. gas deliverability surplus 
and access by Canadian gas to 
United States interstate pipelines. 


Although we do not project natural 
gas exports beyond currently au- 
thorized volumes, in the longer term 
U.S. demand for Canadian natural 
gas is expected to be strong. To 
maintain high levels of exports 
beyond the early 1990s would likely 
require production from frontier 
sources. 


Productive capacity from western 
Canada (adjusted for carry forward 
of any unused capacity from previ- 
Ous years) satisfies total demand 
for natural gas in the low price case 
up to and including the year 1999, 
and in the high price case to 2002 
(Figure 14). Beyond those dates 
supply and demand balance will 
have to be achieved by price adjust- 
ment, new sources of domestic 
supply, imports or fuel substitution. 
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Electricity 


In 1984, the total Canadian demand 
for electricity was 386 terawatt 
hours. This demand is projected to 
grow steadily by about 2.6 percent 
annually to a level of about 660 tera- 
watt hours in 2005 for both oil price 
outlooks. Total electricity demand is 
similar in the two price cases be- 
cause in the high oil price case elec- 
tricity captures a larger share of a 
smaller energy market. In Alberta, 
Newfoundland and Nova. Scotia 


higher electricity demand occurs in 
the high oil price case than in the 
low, primarily because economic 
activity is higher in those provinces 
when oil prices are high. 


In response to the increasing 
domestic demand and to projected 
potential for additional firm sales to 
the U.S., generating capacity is pro- 
jected to grow from 90 gigawatts in 
1984 to about 140 and 145 giga- 
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Figure 16 
Exports Of Electricity 
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watts by 2005 in the high and low oil 
price cases respectively. 


Over the study period, hydro con- 
tinues to supply 60 to 65 percent of 
total requirements, the balance 
coming from fossil fuels (primarily 
coal) and nuclear (Figure 15). 
Nuclear generation accounted for 
about 12 percent of Canadian pro- 
duction in 1984; by 2005, this 
grows to about 18 percent. In Onta- 
rio nuclear generation accounts for 
over 60 percent of provincial gener- 
ation by 1990, but this decreases to 
about 55 percent by 2005. 


In 1984, exports of electricity to the 
United States were about 40 tera- 
watt hours, of which about one quar- 
ter was sold on a firm basis and the 
balance as interruptible energy. We 
project that exports will increase to 
roughly 50 terawatt hours per year 
by 1990 and remain at approximate- 
ly that level until 2005, by which 
time nearly one half of all exports 
may be on a firm basis (Figure 16). 
These projections include potential 
quantities planned for export by pro- 
vincial utilities but not yet licensed 
by the National Energy Board. Their 
inclusion as potential exports in this 
study has of course no bearing on 
whether or not they will be licensed. 


Given adequate lead time, Canadian 
utilities could accommodate in- 
creases in demand well in excess of 
the levels we have projected. For 
this reason, we do not expect any 
supply shortfalls or major price in- 
creases within the study period. 
Table 4 shows our projections of 
generating capacity by fuel type. 
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Table 4 
Electricity Generating Capacity by Fuel Type 


Electricity Production, Gigawatts (GW) 


1984 1990 2005 

Low High Low High 

Price Price Price Price 

Case Case Case Case 

GW Percent GW Percent GW Percent GW Percent GW Percent 

Coal 16.1 18 19.1 19 19.1 19 28.7 20 29.2 21 
Hydro 55.0 60 58.4 57 58.4 57 81.5 56 UW 55 
Nuclear TET 8 13.5 13 13.5 13 18.7 13 18.7 13 
Oil and Natural Gas 9.3 11 8.5 9 8.7 9 13.5 9 ale7/ 9 
Other 2.3 3 2.5 2 2.5 2 P27 / 2 2.7 2 
Total 90.4 100 102.0 100 102.2 100 145.1 100 139.5 100 


Note: The numbers in this table have been rounded. 
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Table 5 


Natural Gas Liquids Production and Demand 


Low Price Case High Price Case 
1985 1995 2005 1995 2005 


(Thousands of Cubic Metres per Day) 


Ethane Production 17.5 23.6 8.6 22.4 13.6 
Demand 14.1 16.9 18.8 22.4 18.8 
Propane Production 19.9 19.8 10.8 18.4 15.4 
Demand las 13.9 15.4 1557 15.9 
Butanes Production 11.9 11.4 5.4 10.6 9.2 
Demand 5.1 6.0 6.1 6.2 56 


Note: The numbers in this table have been rounded. 


Figure 17 
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Other Energy Forms 


Natural Gas Liquids 


Natural gas liquids consist of 
ethane, propane, butanes and pen- 
tanes plus. These hydrocarbons are 
extracted from natural gas streams; 
propane and butanes are also pro- 
duced in the refining of crude oil. 
About three-quarters of the produc- 
tion comes from gas plants. 


Each natural gas liquid is used dif- 
ferently because of its unique char- 
acteristics. Ethane is used in 
Canada mainly as a petrochemical 
feedstock in the manufacture of 
ethylene, and as a fluid injected into 
crude oil reservoirs to increase 
recovery. Propane has a variety of 
end uses including cooking, space 
heating, crop drying and as motor 
fuel. Like ethane, propane is also 
used as a petrochemical feedstock 
and to increase recovery from crude 
oil reservoirs. Butanes are used 
mainly in gasoline manufacturing, 
either in the refining processes or as 
a blending component, and as a pe- 
trochemical feedstock. 


Pentanes plus is used as a viscosity 
reducing agent for pipelining con- 
ventional heavy oil and bitumen and 
as a refinery feedstock. 


NGL production declines in the 
1990s in both oil price cases mainly 
because of the projected decline in 
natural gas production. 


Supplies of ethane are more than 
sufficient to meet domestic demand 
until the late 1990s (Table 5); pro- 
pane until 2002 in the low price 
case and through 2005 in the high 
price case; butanes throughout the 
projection period in both price 
cases; and pentanes plus until 1996 
in the low price case but only to 
1988 in the high price case (Figure 
WR) 


eA 


Coal 


Recoverable reserves of coal are es- 
timated at over 6000 megatonnes 
(150 exajoules), about 100 times 
Canada’s annual coal production. 
Of these reserves almost two-thirds 
are located in British Columbia and 
Alberta and almost 90 percent are 
estimated to be recoverable by sur- 
face mining methods. 


Domestic demand for coal is pro- 
jected to grow from 48 megatonnes 
in 1985 to 87 megatonnes in 2005 
in the low oil price case and 84 in 
the high. About three-quarters of 
Canadian coal requirements is for 
thermal coal used to generate elec- 
tricity, mainly in Ontario and Alberta. 
The estimate of Ontario’s coal 
demand is based on the assumption 
that Ontario Hydro will add coal gen- 
eration after Darlington. 


Coal exports in 1985 were 27 mega- 
tonnes (45 percent of production). 
These exports were 82 percent 
metallurgical coal; Japan was the 
largest customer, accounting for 
68 percent of our coal exports. Ex- 
ports, are’ | projected): to) grow))))to 
39 megatonnes by 2005 but are 


subject to major market uncertain- 
ties, as there is currently excess 
capacity world-wide. Figure 18 
shows supply and demand for coal 
in the domestic and export markets 
in the low price case; the pattern is 
similar in the high price case. 


In’ 1985 imports were 15 mega- 
tonnes, mostly to Ontario. Thermal 
coal, used by Ontario Hydro, ac- 
counted for 57 percent of total im- 
ports. Coal imports grow from 
15 megatonnes in 1985 to 27 in the 
low oil price case in 2005 and 23 in 
the high. These projections assume 
that western coal remains generally 
uncompetitive in Ontario with im- 
ports from the U.S. Imports could be 
lower than anticipated if the trans- 
portation cost disadvantage of west- 
ern Canadian coal were offset by 
the high cost of controlling sulphur 
emissions from imported coal. 


In sum, coal production is expected 
to remain constant at about 60 mil- 
lion tonnes per year until the early 
1990s in both the high and the low 
price cases after which it increases 
to about 100 million tonnes per year 
in 2005. 


Figure 18 
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Alternative Energy Sources 


Alternative energy sources include 
hog fuel and pulping liquor, wood, 
solar, wind and municipal solid 
waste. They accounted for about 
8 percent of total Canadian end use 
energy demand in 1984; however, 
in British Columbia where the forest 
industry makes extensive use of 
wood waste, they accounted for 
23 percent, and in| the Atlantic 
region, where wood is used to a 
large degree for residential heating, 
for 15 percent. 


The degree of penetration of alterna- 
tive energy sources depends on 
their costs, relative to the costs of 
other energy forms. As our present 
outlook is characterized by slower 
real price growth for conventional 
energy, we are now less optimistic 
about penetration of alternative 
energy than we were in the Septem- 
ber 1984 Report. 


In our low and high oil price cases 
we expect renewable energy forms 
to account for 6 and 7 percent re- 
spectively of end use energy 
demand in 2005, about the same 
proportion as in 1984. 


Technological developments which 
reduce the cost of these energy 
forms could result in their gaining a 
larger share of total energy demand 
than we have projected under our 
energy price assumptions. 


Regional considerations - particular- 
ly the available alternative energy 
sources - may favour development 
and use of renewable and other non- 
conventional energy forms in some 
regions over others. 
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Canada is one of the few OECD 
countries to have produced more 
energy than_it has consumed over 
the last decade. In 1985 Canada had 
net exports of about 2300 petajoules 
(valued at $10.7 billion), one-fifth of 
its total primary energy production. 


Whether we will continue to produce 
more energy than we consume 
depends critically on oil prices. If oil 
prices are high, energy production 
is projected to continue to exceed 
requirements; however, if oil prices 
remain low, production will decline 
and eventually fall below our total 
energy requirements. The difference 
in the two cases is attributable more 


to the impact of prices on the supply 
of oil and gas than to its effect on 
demand. While there is a difference 
of only 10 percent in energy 
demand between the two price 
cases, the difference in supply is 30 
percent (Figures 19 and 20). 


Our projections (Table 6) suggest 
that for both cases Canada will con- 
tinue to be a net energy exporter 
over the next ten years. In the low 
price case, Canada becomes a net 
importer of energy by the end of the 
study period; in the high price case 
the potential exists for continuing 
substantial net exports of energy 
through 2005. 


Total Energy Balances 


In both price cases it is probable 
that Canada will become increas- 
ingly dependent on imports of light 
crude oil as time goes on. This 
dependency could be reduced sub- 
stantially in the high price case if 
more regional heavy oil upgraders 
were to be constructed than we 
have allowed for. 


Canada currently is a net exporter of 
petroleum products. This is likely to 
reverse in the 1990s in the low price 
case where substantial imports of 
petroleum products appear to be re- 
quired by 2005. However, in the 
high price case, Canada continues 
to be a net exporter of petroleum 


Figure 19 


Comparison of Primary Energy Demand Projections 
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a 


products (albeit in progessively de- 
creasing quantities) throughout the 
review period. 


An excess supply of heavy crude oil 
is likely to continue in both scena- 
rios. The excess supply decreases 
over the study period in the low 
price case but increases substan- 
tially in the high price case. 


For natural gas, we project that, in 
both price cases, supplies from the 
conventional areas will meet 
demand, including exports under ex- 
isting authorizations, until 2000 or 
beyond. The projected cross-overs 
are an indication that some adjust- 
ment will be required to balance 
supply and demand, perhaps includ- 
ing an increase in the price of natu- 


ral gas relative to oil. In Table 6, the 
numbers shown for natural gas in- 
clude only projected exports under 
current licence authorizations. Natu- 
ral gas exports could be _ larger 
depending on the retail gas prices 
which emerge as deregulation pro- 
ceeds, on the relative wholesale 
prices of gas and oil, on the rate of 
development of new supplies, and 
on U.S. import requirements and 
prices. 


Canada is likely to continue to be a 
net exporter of metallurgical coal 
and of electricity in both oil price 
cases. The extent of our exports will 
depend on our production and trans- 
portation costs relative to those of 
other countries. 


Among OECD countries, in 1984 
Canada was the 9th largest in popu- 
lation, 7th in gross domestic pro- 
duct, 5th in primary demand _ for 
energy, and second in energy pro- 
duction. On a per capita basis, 
Canada was the third largest energy 
consumer in 1984, slightly below 
the United States. 


On the basis of energy use per unit 
of Gross Domestic Product, Canada 
ranked fourth. Canada’s energy effi- 
ciency improved by just over half a 
percent per year between 1973 and 
1984, but this improvement was 
below that experienced in most 
other OECD countries. 


Figure 20 


Comparison of Primary Energy Production Projections 
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Table 6 


Energy Balances 


(Petajoules) 
Net Energy Exports (Imports) Excess Supply (Demand) [c] 
Low Price Case High Price Case 
1965 1975 1985 1995 2005 1995 2005 
Coal (422) (146) 365 382 281 416 399 
Electricity [a] _ 11 147 188 180 227 198 
Natural Gas 430 1040 990 526 [d] (1551) S260} 21/( 310) 
NGL 34 147 163 153 (105) 71 8 
Petroleum [b] ( 567 ) (111) 623 (945) ( 2132) 156 185 
Total (525) 941 2288 304 (3327) 1396 480 


-- Too small to be expressed. 
Notes: The numbers in this table have been rounded. 


[a] Hydro and nuclear electricity converted to PJ using 3.6 PJ/TW.h. Electricity excludes 
exchanges involving no net imports or exports. 


[b] Petroleum includes crude oil and refined petroleum products, but excludes exchanges 
involving no net imports or exports. 


[c] Excess supply is indicative of potential exports. Excess demand is indicative of a requirement 
which may be met by one or a combination of: importing, substituting other energy sources, 
and/or developing larger domestic supplies. For the latter two forms of adjustment to occur, 
relative prices would have to change to provide the necessary incentives to alter 
consumption and production. 


[d] Includes only projected exports under existing licences. 
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The major conclusion of our report 
is that conventional oil and gas 
supply sources will not be adequate 
to meet Canada’s future 
requirements. 


The existence of frontier and uncon- 
ventional hydrocarbon resources 
which could be developed to con- 
tinue to provide Canada with energy 
security is not in question; the issue 
is whether these resources can be 
economically developed given pros- 
pects for future price/cost relation- 
ships. If our price paths were to pre- 
vail, given the present state of 
technology, and assuming that our 
supply cost estimates are generally 
valid, it is not certain that these 
resources would be developed on a 
large scale. 


We have noted the uncertainties 
about the prospects for world oil 
prices and natural gas prices. There 
are also uncertainties about the 
prospects for costs of development 
and production of Canadian 
resources. Technological progress 
will be made which should reduce 
supply costs over time. It may also 
be true that our cost estimates, 
based as they are largely on the ex- 


perience of a period of severe infla- 
tion, have overestimated the poten- 
tial costs of future energy supply, 
thereby leading us to underestimate 
its availability. 


Energy security can also result from 
conservation. Our demand analysis 
shows that, given time and the ap- 
propriate pricing signals, there is 
scope for continuing conservation 
and substitution among energy 
forms. However, there are factors 
which could interfere with the ad- 
justment process. For example, it is 
not certain that over the next twenty 
years the pricing system. will 
necessarily deliver appropriate sig- 
nals to producers and consumers; 
and there could be disruptions in 
world markets so severe that price 
changes alone may not be able to 
equilibrate demand and supply in 
the short term. 


Substitution of one energy source 
for another and energy conservation 
will occur in the future as they have 
in the past. To determine the desira- 
bility of self-sufficiency in any 
energy form would require an as- 
sessment of the net costs or benefits 
of such a goal, a task beyond the 
scope of this study. 


Concluding Comments 
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Abbreviations of Names, Terms and Units 


“NEB” or “the Board” 
Act 
September 1984 Report 


High (Oil) Price Case 
Low (Oil) Price Case 
OPEC 

OECD 

NGL 

$C 

$US 


kW.h 
MW.h 
GW.h 


Prefixes 


Prefix pee 


1 petajoule = 1019 joules. 


Approximate Conversion Factors 


1 cubic metre 


1 petajoule 

1 cubic metre of natural gas 
1 petajoule of natural gas 

1 cubic metre of crude oil 

1 kilowatt hour of electricity 
1 tonne of coal 


National Energy Board 
The National Energy Board Act 


Canadian Energy Supply and Demand 1983-2005 (Technical Report and 
Summary Report), NEB, September 1984 


See Figure 1 

See Figure 1 

Organization of Petroleum Exporting Countries 
Organization for Economic Cooperation and Development 
Natural gas liquids (ethane, propane, butanes and pentanes plus) 
Canadian dollars 

United States dollars 

joule 

petajoule 

exajoule 

kilowatt 

megawatt 

gigawatt 

kilowatt hour 

megawatt hour 

gigawatt hour 


Symbol 


contains 6.3 barrels 
35.3 cubic feet 


t 950 billion British thermal units (Btu) 
38 megajoules of energy 

‘ 0.95 billion cubic feet (bef) 

38 gigajoules of energy 

3.6 megajoules of energy 

24 gigajoules of energy 
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